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(57) Abstract 

Compounds having 
Formula (I), are useful 
for partially or fully 
antagonizing, repressing, 
agonizing, or modulating 
the glucocorticoid 
receptor and treating 
immune, autoimmune and 
inflammatory diseases in a 
mammal. Also disclosed are 
pharmaceutical compositions 
comprising compounds of 
Formula (I) and methods 
of inhibiting immune or 
autoimmune diseases in a mammal. 
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Technical Field 

5 The present invencion relates to glucocorticoid receptor-selective benzopyrano[3,4- 

flquinolines that are useful for treating immune or autoimmune diseases, to pharmaceutical 
compositions comprising these compounds, and to methods of inhibiting inflammation, 
inflaraatory disease, immune, and autoimmune diseases in a mammal. 

10 Background of The Tnvf»nri on 

Intracellular receptors (IR's) are a class of structurally related proteins involved in the 
regulation of gene expression. The steroid hormone receptors are a subset of this superfamily 
whose natural ligands are typically comprised of endogenous steroids such as estradiol, 
progesterone, and Cortisol. Man-made ligands to these receptors play an important role in human 
health and, of these receptors, the glucocorticoid receptor (GR) has an essential role in regulating 
human physiology and immune response. Steroids which interact with GR have been shown to be 
potent antiinflammatory agents. Despite this benefit, steroidal GR ligands are not selective. Side 
effects associated with chronic dosing are believed to be the result of cross-reactivity with other 
steroid receptors such as estrogen, progesterone, androgen, and mineralocorticoid receptors which 
20 have somewhat homologous ligand binding domains. 

Selective GR modulators (e.g. repressors, agonists, partial agonists and antagonists) of the 
present disclosure can be used to influence the basic, life-sustaining systems of the body, including 
carbohydrate, protein and lipid metabolism, and the functions of the cardiovascular, kidney, central 
nervous, immune, skeletal muscle, and other organ and tissue systems, In this regard, prior art GR 
25 modulators have proven useful in the treatment of inflammation, tissue rejection, auto-immunity, 
various malignancies, such as leukemias and lymphomas/Cushing's syndrome, acute adrenal 
■ insufficiency, congenital adrenal hyperplasia, rheumatic fever, polyarteritis nodosa, granulomatous 
polyarteritis, inhibition of myeloid cell lines, immune proliferation/apoptosis, HPA axis 
suppression and regulation, hypercortisolemia, modulation of the Thl/Th2 cytokine balance, 
chronic kidney disease, stroke and spinal cord injury, hypercalcemia, hypergylcemia, acute adrenal 
insufficiency, chronic primary adrenal insufficiency, secondary adrenal insufficiency, congenital 
adrenal hyperplasia, cerebral edema, thrombocytopenia, and Little's syndrome. 

GR modulators are especially useful in disease states involving systemic inflammation such 
as inflammatory bowel disease, systemic lupus erythematosus, polyartitis nodosa, Wegener's 
granulomatosis, giant cell arteritis, rheumatoid arthritis , osteoarthritis, hay fever, allergic rhinitis, 
urticaria, angioneurotic edema, chronic obstructive pulmonary disease, asthma, tendonitis , bursitis. 



30 



35 



-1- 



10 



15 



20 



WO 99/41256 PCT/US99/03127 
Crohn's disease, ulcerative colitis, autoimmune chronic active hepatitis, organ transplantation, 
hepatitis, and cirrhosis. GR active compounds have also been used as immunostimulants and ' 
repressors, and as wound healing and tissue repair agents. 

GR modulators have also found use in a variety of topical diseases such as inflammatory 
scalp alopecia, panniculitis, psoriasis, discoid lupus erythematosus, inflamed cysts, atopic 
dermatitis, pyoderma gangrenosum, pemphigus vulgaris, bullous pemphigoid, systemic lupus 
erythematosus, dermatomyositis, herpes gestationis, eosinophilic fasciitis, relapsing polychondritis, 
inflammatory vasculitis, sarcoidosis, Sweet's disease, type 1 reactive leprosy, capillary 
hemangiomas, contact dermatitis, atopic dermatitis, lichen planus, exfoliative dermatitus, erythema 
nodosum, acne, hirsutism, toxic epidermal necrolysis, erythema multiform, cutaneous T-cell 
lymphoma. 

Selective antagonists of the glucocorticoid receptor have been unsuccessfully pursued for 
decades. TTiese agents would potentially find application in several disease states associated with 
Human Immunodeficiency Virus (HIV), cell apoptosis, and cancer including, but not limited to, 
Kaposi's sarcoma, immune system activation and modulation, desensitization of inflammatory ' 
responses, IL-1 expression, anti-retroviral therapy, natural killer cell development, lymphocytic 
leukemia, and treatment of retinitis pigmentosa. Cogitive and behavioral processes are also 
susceptible to glucocorticoid therapy where antagonists would potentially be useful in the treatment 
of processes such as cognitive performance, memory and learning enhancement, depression, 
addiction, mood disorders, chronic fatigue syndrome, schizophrenia, stroke, sleep disorders, and 
anxiety. 



Summary of The; Inventing 

In one embodimentof the present invention are compounds represented by 
25 Formula I 




R 3 



*4 

H R, 8 ' 

I, 

or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl is -Li-R A where Li is selected from 
30 (1) a covalent bond, 

(2) -0-, 

(3) -S(O),- where t is 0, 1 , or 2, 
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(4) -C(X)-, 

(5) -NR 7 - where R7 is selected from 

(a) hydrogen, 

(b) . aiyl 

5 (c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

10 (g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 
15 (i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 
(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
20 attached directly to nitrogen, 

(6) ^NR 8 C(X)NR 9 - where X is O or S and R 8 and R 9 are independendy 
selected from 

(a) hydrogen, 

(b) . aryl, 

25 (c) cycloalkyl of three to twelve carbons, 

(d) alkyl of one to twelve carbons, 

(e) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from aryl or cycloalkyl of three to twelve carbons, 

(f) alkenyl of three to twelve carbons, 

30 provided that a carbon of a carbon-carbon double bond is not 

attached directly to nitrogen, 

(g) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 
35 (7) -X'C(X)- where X is previously defined and X* is O or S, 

(8) -C(X)X'-, 

(9) -X'C(X)X"- where X and X' are previously defined and X" is 
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OorS, 

provided that when X is 0, at least one of X' or X" is O, 

(10) -NRgC(X)-, 

(11) -C(X)NR 8 -, 

(12) -NR 8 C(X)X\ 

(13) -X'C(X)NR 8 -, 

(14) -SO2NR8-, 

(15) -NRgS02-, and 

(16) -NR8SO2NR9- 

where (6)-(16) are drawn with their right ends attached to Ra and 
Ra is selected from 

(1) -OH, 

(2) -OG where G is a -OH protecting group, 

(3) -SH, 

(4) -CO2R20 where R 2 o is hydrogen or alkyl of one to twelve carbons, 

(5) alkoxylcarbonyl, 

(6) -CN, 

(7) halo, ' . 

(8) haloalkoxy of one to twelve carbons, 

(9) perfluoroalkoxy of one to twelve carbons, 

(10) -CHO, 

(11) -NR7R7 where R 7 is defined previously and R 7 - is selected from 

(a) hydrogen, 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from ' 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen. 
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(j) alkynyl of three to twelve carbons, 

„ provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 

(12) -C(X)NR 8 R 9 , 

(13) -OSO2R11 where Rn is selected from 

(a) aryl, 

(b) cycloalkyl of three to twelve carbons, 

(c) alkyl of one to twelve carbons, 

(d) alkyl of one to twelve carbons substituted with 1 , 2, 3, or 4 halo 
substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 

(14) alkyl of one to twelve carbons, 

(15) alkenyi of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to Li when Li is other than a covalent bond, 

(16) alkynyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
direcdy to L\ when Li is other than a covalent bond, 
where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
independently selected from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

(d) thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to the same carbon, 

(e) -CN, 
(0 halo, ' 

(g) -CHO, 

(h) -N0 2 , 

(i) haloalkoxy of one to twelve carbons, 

(j) perfluoroalkoxy of one to twelve carbons, 
(k) -NR7R7. 
(1) =NNR 7 R 7 . f 

(m) -NR 7 NR 7 R r where R 7 and Rj are defined previously and 
R 7 " is selected from 
(i) hydrogen, 
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(ii) aryl, 

(iii) cycloalkyl of three to twelve carbons, 

(vi) alkanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(vi) alkoxycarbonyl where the alkyl part is one to twelve 
carbons substituted by 1 or 2 aryl groups, 

(vii) alkyl of one to twelve carbons, 

(viii) alkyl of one to twelve carbons substituted with 1 or 2 
substituents independently selected from aryl or 
cycloalkyl of three to twelve carbons, 

(ix) alkenyl of three to twelve carbons, 

provided that a carbon-carbon double bond is not attached 
directly to nitrogen, and 

(x) alkynyl of three to twelve carbons, 

provided that a carbon-carbon triple bond is not attached 
directly to nitrogen, 
(A) -CO2R10 where Rio is selected from 
(0 aryl, 

(ii) aryl substituted with 1 , 2, or 3 alkyl of one to twelve carbon 
substituents, 

(ii) cycloalkyl of three to twelve carbons, 

(iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
cycloalkyl of three to twelve carbons, 

(0) -C(X)NR 8 R 9 , 
(p) =N-ORi 0 , 
(q) =NRio, 
(r) -S(0) t Rio, 
(s) -X'C(X)R 10 , 
(t) (=X), and 
(u) -OSO2R11, 

(17) cycloalkyl of three to twelve carbons, 

(18) cycloalkenyl of four to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
direcdy to Li when Li is other than a covalent bond, 
where (17) and (18) can be optionally substituted with 1, 2, 3, or 4 substituents 
independently selected from 
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(a) alkyl of one to twelve carbons, 

(b) aryl, 

(c) alkoxy of one to twelve carbons, 

(d) halo, 

5 (e) alkoxycarbonyl where the alkyl group is one to twelve carbons, and 

(f) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(19) perfluoroalkyl of one to twelve carbons, 

(20) aryl, and 
1° (21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkanoyloxy where the alkyl part is one to twelve carbons, 

15 ( c ) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) . halo, 

(f) -OH, 

provided that no two -OH groups are attached to the same carbon, 
20 (g) thioalkoxy of one to twelve carbons, 

(h) perfluoroalkyl of one to twelve carbons, 

G) -NR7R7. 
0) -CO2R10, 

(k) -OS02Rii,and 
25 (1) (=X); 

R2, R3, and R4 are independently hydrogen or Ri; or 

Rl and R 2 together are -X*-Y*-Z + - where X* is -O- or -CH 2 -, Y* is -C(O)- or 
30 -(C(Ri2)(Ri3))v - where Rj 2 and R13 are independently hydrogen or alkyl of one to twelve 
carbons and v is 1, 2, or 3, and Z* is selected from -CH 2 -, -CH 2 S(0) r . -CH 2 0-, 
-CH2NR7-, -NR7-, and -0-; 

L2 is selected from 
35 (1) acovalent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
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independently selected from 

(a) spiroalkyl of three to eight carbon atoms, 

(b) spiroalkenyl of five or eight carbon atoms, 

(c) oxo, 

5 (d) halo, and 

(e) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(4) alkynylene of two to twelve carbons, 

(5) -NR7-. 
10 (6) -C(X)- f 

(7) -0-,and 

(8) . -S(0) r ;and 

R5 is selected from 
15 (1) halo, 

(2) hydrogen, 

(3) -C(=NR 7 )ORi 0 , 

(4) -CN, 

provided that when R 5 is (1), (2), or (3), L 2 is a covalent bond, 
20 (5) alkyl of one to twelve carbons, 

(6) alkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached directly 
to L3 when L3 is other than a covalent bond, 

(7) cycloalkyl of three to twelve carbons, 
25 (8) heterocycle, 

(9) aryl 

where (5)-(9) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) -OH, 

30 provided that no two -OH groups are attached to the same carbon, 

(b) -SH, ' 

provided that no two -SH groups are attached to the same carbon, 

(c) -CN, 

(d) halo, 
35 (e) -CHO, 

(0 -N0 2 , 

(g) haloalkoxy of one to twelve carbons, 
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(h) perfluoroalkoxy of one to twelve carbons, 

(i) -NRg'Rg' where R$ and R^ are selected from 

(i) hydrogen, 

(ii) alkanoyl where the alkyl part is one to twelve carbons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons; 

(iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 
and is substituted with 1 or 2 phenyl substituents, 

(v) cycloalkyl of three to twelve carbons, 

(vi) alkyl of one to twelve carbons, 

(vii) alkyl of one to twelve carbons substituted with 1, 2, or 3 
substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyl of three to twelve carbons, 
aryl, and 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not direcdy attached to nitrogen, 

(ix) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
directly attached to nitrogen, 

(x) -C(0)NRxRy where Rx and Ry are independently selected 
from hydrogen and alkyl of one to twelve carbons, 

(xi) alkoxy of one to twelve carbons, 

(xii) aryl, and 

(xiii) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 

alkoxycarbonyl where the alkyl part is one to twelve carbons, . 

alkoxy of one to twelve carbons, - 

halo, 

-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons, 



WO 99/41256 PCT/US99/03127 

perfluoroalkyl of one to twelve carbons, 

-NR7R7, 

-CO2R10, 

-OS02Rii,and 

(=X),or 

R 8 ' and R9' together with the nitrogen atom to which they are 
attached form a ring selected from 

(i) aziridine, 

(ii) azetidine, 

(iii) pyrrolidine, 

(iv) piperidine, 

(v) pyrazine, 

(vi) morpholine, 

(vii) phthalimide, 

(viii) thiomorpholine, and 
(be) thiomorpholine suifone 

where (i)-(ix) can be optionally substituted with 1, 2, or 3 alkyl of 

one to twelve carbon substituents, 
0) =NNR 8 'R 9 ', 
(k) -NR 7 NRg'R 9 ', 
0) -C0 2 R 8 , 
(in) .C(X)NR 8 -R 9 s 
(n) =N-OR 8 , 
(0) =NR 8 , 
(p) -S(O) t Ri 0 ; 
(q) -X l C(X)R 8 , 
(r) (=X), 

(s) -0-(CH2) q -Z-Rio where Rio is defined previously, q is 1, 2, or 3, 

andZisOor-S(0) r , 
(t) -OC(X)NR 8 .R 9 ., 
(u) -OS0 2 Rn, 

(v) alkanoyloxy where the alkyl group is one to twelve carbons, 
(w) -LBR30 where Lb is selected from 

(i) ' a covalent bond, 

(ii) -0-, 

(iii) -S(0) r , and 

(iv) -C(X)- and 
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R30 is selected from 

(i) alkyl of one to twelve carbons, 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
5 attached directly to Lb when Lb is other than a covalent bond, 

(iii) alkynyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to Lb when Lb is other than a covalent bond, 
where (i), (ii), and (iii) can be optionally substituted with 
10 cycloalkyl of three to twelve carbons, 

-OH, 

provided that no two -OH groups are attached to the same 

carbon, 

halo, 

alkoxy of one to twelve carbons, 
thioalkoxy of one to twelve carbons, 
-NRg'Rg., 

-0-(CH 2 ) q -Z-Rio, 

alkoxycarbonyl where the alkyl group is one to twelve 
20 carbons, 

alkanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7S02-(alkyl of one to twelve carbons), 
-OS02-(alkyl of one to twelve carbons), 
25 aryl, and 

heterocycle, 

(iv) aryl, 

(v) aryl substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from 

30 alkyl of one to twelve carbons, 

halo, 

-N0 2 ,and 
-OH, 

provided that no two -OH groups are attached to the 
35 same carbon, 

(vi) heterocycle, and 

(vii) heterocycle substituted with 1, 2, 3, 4, or 5 substituents 
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independently selected from ■ 
alkyl of one to twelve carbons, 
halo, 

-N02,and 
-OH, 

provided that no two -OH groups are attached to the 

same carbon, 
(x) -X'C(X)X"Rio, 
(y) -NHC(0)NHNH 2 , 
(z) alkenyl of two carbons, 
(aa) -C(=NR 7 )ORio, and 
(bb) -NR 7 (X)NR 8 'R 9% 

^20 
Rl9 

provided that when R 5 is (9), L3 is other than -NR7- or -0-, 

where the carbon-carbon double bond is in the Z or E configuration, and 

Rl9> R20» and R21 are independently selected from 

(a) hydrogen, 

(b) halo, 

(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 

(d) alkyl of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 

(vii) -NO2, 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 

(x) -NR 8 'R9' 
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; (xi) =NNR 8 'R 9 -, 

(xii) -iNR 7 NR 8 .R 9 ., 

(xiii) -CO2R10, 

(xiv) -C(X)NR 8 -R 9 ., 

(xv) =N-ORio, 

(xvi) =NRi 0 , 

(xvii) -S(0),Rio, 

(xviii) -X'C(X)Rio, 

(xix) (=X), 

(xx) -O-(CH2)q-Z-Ri 0 , 

(xxi) -OC(X)NR 8 -R 9 -, 

(xxii) -LbR30. . 

(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiv) -OSO2R11, and 

(xxv) -NR 7 (X)NR 8 "R 9 -, or 
R20 and R21 together are selected from 

(a) cycloalkyl of three to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 

^22 

® R23 (allene) where R22 and R23 are independently 

hydrogen or alkyl of one to twelve carbons, and 
(11) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring formed by R20 and R 2 i together can be 
optionally substituted with one or two substituents independendy selected 
from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(d) ' -CN, 

(e) halo, 

(f) -CHO, 

(g) -N0 2 , . 

(h) haloalkoxy of one to twelve carbons, 

(i) perfluoroalkoxy of one to twelve carbons, 
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(j) 


-NR8'R9- 


00 


=NNR8'R9-, 


0) 


-NR7NR8*R9', 


(m) 


-CO2R10, 


(n) 


-C(X)NR 8 -R9', 


(o) 


=N-ORio, 


(P) 


=NRio. 


(q) 


-S(0) t Rio, 


(r) 


-X C(X)Rio, 


(s) 


(=X), 


(0 


-0-(CH2)q-2-Rio, 


(u) 


-OC(X)NR8'R9', 


(v) 


-LBR30. 


(w) 


alkanoyloxy where the alkyl group is one to twelve carbons, 


(x) 


-OS02Rn,and 


(y) 


-NR 7 (X)NR 8 'R9-; 



R$ is hydrogen or alkyl of one to twelve carbon atoms; or 

-L2-R5 and R6 together are selected from 

(1) =0, 

(2) . where 5 is 1,2, 3, or 4 and A is selected from 

(a) -CH 2 -, 

(b) -0-, 

(c) -S(0) t ,and ' , 

(d) -NR7-, and 

(3) 26 where the carbon-carbon double bond can be in the E or Z 
configuration and K26 and R26 1 are independendy selected from 

(a) hydrogen, 

(b) alkenyl of three to twelve carbons, 

(c) aryl, 

(d) heterocycle, 

(e) alkyl of one to twelve carbons, 



-14- 



WO 99/41256 PCT/US99/03127 

(f) cycloalkyl of three to twelve carbons, 

(g) cycloalkenyl of four to twelve carbons, and 

(h) cycloalkenyl of four to twelve carbons where (a)-(f) can be optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 





LaJ l/Uil, 


fiv} 


-CN 


\ v ) 


ndiu, 


(vi) 


-CHO 


(vu) 


-N0 2 , 


(viii) 


haloalkoxy of one to twelve carbons, 


(ix) 


perfluoroalkoxy of one to twelve carbons, 


(x) 


-NR 8 -R 9 - 


(xi) 


=NNR 8 .R 9 ., 


(xii) 


-NR 7 NR 8 'R 9 -, 


(xiii) 


-CO2R10. 


(xiv) 


-C(X)NR 8 -R 9 % 


(xv) 


=N-ORio, 


(xvi) 


=NRio, 


(xvii) 


-5(0)^10, 


(xviii) 


-X'C(X)Ri 0 , 


(xix) 


(=X), 


(xx) 


-O-(CH 2 ) q -Z-R 10 , 



(xxi) -OC(X)NR 8 -R 9 -, 

(xxii) -LbR30. 

(xxiii) alkanoyloxy where, the alkyl group is one to twelve carbons, 

(xxiii) -OS02Rn,and 

(xxiv) -NR 7 (X)NR 8 -R 9 -, 

Rl6 and Rus- are independently hydrogen or alkyl of one to six carbons; or 
Rl6 and Ri6' together are alkenyl of two carbons; 
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a broken line represents the optional presence of a double bond t 

provided that when Ri* and Rw together are alkenyl of two carbons, the double 

bond is not present; 

Y is selected from carbon, nitrogen, and N + (=0"); 

R17 is absent or hydrogen or alkyl of one to six carbons, 

provided that when the double bond is present, and Y is nitrogen or N + (=0), R n is 
absent; and 

Rl8 and Ris* are independently hydrogen or alkyl of one to six carbons; or 
Rl8 and Ri8» together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons. 

In another embodiment of the invention are disclosed compounds of Formula II 



or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Rl, R2» R3, R4, Rs» R6» and L2, are defined above. 

In another embodiment of the invention are disclosed compounds of Formula in 



or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl, R2> R3» R5. R6* and L2, are defined above. 

In another embodiment of the invention are discolsed compounds of Formula IV 





H 



III, 
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IV, 

or a pharmaceutical^ acceptable salt or prodrug thereof, where 

Y is nitrogen or N + (=0), and 

Rl. Rs» and L2, are defined above. 

In another embodiment of the invention are disclosed compounds of Formula V 




or a phamiaceutically acceptable salt or prodrug thereof, where 
Rl, R5, and L2, are defined above; 

Rl6 and R17 are independently hydrogen or alkyl of one to six carbons; and 

Rl8 and Ris' are independently hydrogen or alkyl of one to six carbons; or 
Rl8 and Rig- together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons; 

In another embodiment of the invention are disclosed methods of selectively partially 
antagonizing, antagonizing, agonizing or modulating the glucocorticoid receptor. 

In another embodiment of the invention are disclosed methods of treating diseases 
comprising administering an effective amount of a compound having Formula I. 

In yet another embodiment of the invention are disclosed pharmaceutical 
compositions containing compounds of Formula I. 

Compounds of this invention include, but are not limited to, 
2,5-dihydro- lO-methoxy-2,2,^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
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fjquinoline, 

2,5-dihydro : 2,2,4.N-tetr a methyl-5-(2-propenyl)-lH-[l]ben2opyra n o[3,4-flquinolin-10- 
amine, 

methyl 2,5-dihydro-2,2,4-trim e thyl-5-(2-propenyl)-lH-(l]ben Z opyrano[3,4-f]quinoline- 
10-carboxylate, 

10-ethenyl-2,5-dih y dro-2,2,4-tri m ethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4f]q u inol^ 
10-ethynyl-2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-propenyl)- 1H- 
[ 1 ] benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyi: lH-[l]benzopyrano[3,4-f]quinolin- lO-ol, 

10-(difluoromethoxy)-2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-fJquinoline, 

10-ethoxy-2,5-dmydro-2,2,4-tri m ethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-2,2,4-triniethyl-5-phenyl-lH-[l]benzopyrano[3.4-f]quinoline-10-ol 
acetate (ester), 

5-(3-bromo-5-methylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

3-(2,5-dih y dro-10-memoxy-2,2,4-tri m ethyl-lH-[l]benzopyrano[3,4-nquinolin-5-yl)- 
phenol, acetate (ester), 

3-(2,5-dihydro-10-methoxy-2,2,4-triinethyl-lH-[l]benzopyrano[3,4-f]quinolin-5-yl)- 
phenol, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[[3-(methylthio)methoxyJphenyl]- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5-yl)- 
phenyl] dimethylcarbamate, 

5-[3-(2-furanyl)-5-methylphenyl]-2,5-dihydro-10-methoxy-2,2,4-triraethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-meth y I-5-(l-morpholinyl)phen y l]-lH- 
[l]benzopyrano[3.4- fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl : 5-( P henylmethylene)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-butyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2 ) 5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(trifluoromethyl)phenyl]-lH- 
[l]benzo Py rano[3,4-f]quinoline, 

2,5-dihydro-10- m ethoxy-5K4-methoxy P henyl)-2,2,4- t ri m ethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, . 
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S-O-chlorophenyO-a^-dihydro-lO-methoxy-a^Atrimethyl-lH-fllbenzopyranotS^- 
fjquinoline, 

2,5-dihydro-i0-methoxy-2,2,4-trimethyl-5-(3-methylphenyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(± )-2,5-dihydro- 10-methoxy-2,2,4-trimethyI-5-phenyl- lH-[l]benzopyrano[3,4- 
fjquinollne, 

( ± )-2,5-dihydro-10-methoxy-2,2,4-triraethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(3,5-dimethylphenyl)-2,5-dihydro- I0-methoxy-2,2,4-triraethyl- lH-[ l]benzopyrano(3,4- 
f]quinoline, 

5-(4-chlorophenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H-[l]benzopyrano[3,4- 
flquinoline, 

5-(3,4-dimethylphenyl)-2,5-dihydro- 10-methoxy-2,2 ,4-trimethyl- 1 H- 
( l]benzopyrano[3,4-f]quinoline, 

5-(4-fluorophenyl)-2,5-dihydro- 10-methoxy-2.2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 

5-[3,5-bis(trinuoromethyl)phenyI]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-)-5-(3.5-dichlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-fjquinoline, 

(+)-5-(3,5-dichlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-fJquinoline, 

5-(3,5-difluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3 ( 4- 
fjquinoline, 

2 > 5-dihydro-10-methoxy-2 T 2,4,N-tetramethyl-N-phenyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-amine, 

(-)2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH-[13benzopyrano[3 I 4- 
fjquinoline, 

(+)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl).lH-[l]benzopyrano[3,4-. 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2 ) 4-triraethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

.4-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]b.enzopyrano[3,4-flquinolin-5-yl)-N,N- 
dimethylbenzenamine, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(5-methoxy-2-thienyl)-lH-[l]benzopyrano[3,4- 
Oquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(5-propyl-2-thienyl)-lH-[l]benzopyrano[3,4- 
flquinoline. 
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2,5-dihydro-10-methoxy-^^ 

[l]benzopyrano(3,4- fjquinoline, 

H2>dihydro-10-methoxy-2,2,4-trime^ 

dimethyl-2-butanone, 

2,5-dihydro-10-methoxy-2,2,4-trime 

carbonitrile, 

1- (2,5-dihydro-10-methoxy-2,2,4-trim^ 
propanone, 

methyl-2,5-dihydro-10-methoxy-2,2,4-ri^^ 
acetate, 

2- (2,5-dihydro-10-methoxy-2,2,4-trm^ 
phenylethanone, 

5-[2-(chloromethyl)-2-prope^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-(-methylene- 1 H-[ l]benzopyrano[3 ,4-f]quinoline- 

5-propanol, acetate (ester), 

2 t 5-dihydro-10-methoxy-2,2,4-m^ 

f]quino!ine, 

5-(3-fluoro-4-methylphenyl)-2,5-dity^^ 
[l]benzopyrano[3,4-fjquinoline, 
5-(3-bromophenyl)-2,5-dihydro^ 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-tri^^ 
fjquinoline, 

2>dihydro-10-methoxy-2,2,4-trime^ 

5-(4-fluorophenyl)-2 t 5-dihyd^ 

fjquinoline, 

5-(3-fluorophenyl)-2,5-dihydro-10-met^ 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4>tetrame 
2,5-dihydro- 10-methoxy-2,2,4-tr^ 
fjquinoline, 

2>dihydro-10-methoxy-2,2,4-trimethyl-5-^ ' 
fjquinoline, 

5-ethyl-2,5-dihydro-10-metto^ 
2,5-dihydro-10-methoxy-2,2,4-trimethyM^ 
carboximidic acid ethyl ester, 
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2,5-dihydro-10-methoxy-2,2,4-trimethyl-(-methylene lH-[l]benzopyrano[3,4-f]quinoline- 
5-propanol, 

2,5-dihydro-10-methoxy-2,2,4,N,N-pentamethyl-lH-[l]benzopyrano[3,4-f]quinoline-5- 
acetamide, 

2,5-dihydro-10-methoxy-2,2,4,N,N-pentamethyl-lH-[l]benzopyrano[3,4-flquinoline-5- 
ethanaraine, 

N-cyclopropyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fJquinoline-5-acetamide, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propynyi)-lH-[l]benzopyrano[3,4- 
flquinoline, 

5<2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyrano[3,4-f|quinolin-5-yl)- 
2(5H)-furanone, 

5-(3-butenyl)-2,5-dihdyro- 10-methoxy-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3 ,4- 
f]quinoline, 

2,5-dihydro40-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline-5-propanol, 
10-ethyl-2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-2,2,4,10-tetrametnyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoIine, 
5-(3,5-dichlorophenyl)- 10-ethyl-2,5-dihydro-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 

5T(3,5-dichlorophenyl)-2,5-dihydro-2,2,4,N-tetramethyl-lH-[l]benzopyraiio[3,4- 
flquinolin- 10-amine, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-N-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinolin-10-amine, 

2,5-dihydro-2,2,4-trimethyl-5-phenyI-10-(2-propynyloxy)-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-2,2,4-trime thy 1-5-phenyl- 10-(2-propeny loxy )- 1 H- [ 1 ] benzopyrano [3,4- 
fjquinoline, 

2.5-dihydro-2,2,4-trimethyl-5-(2-propenyl)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline- 1 0- 
methanol, 

2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)-lH-[l]benzopyrano[3,4-fIquinoline-'l0- 
carboxylic acid, 

5-(3,5-dichlorophenyl)-10-ethoxy-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, . 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-10- 
ol, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-10- 
yljmethylcarbonate, 



WO 99/41256 



PCT/US99/03127 



2,5-dihydro-2,2,4-trimethyl^ 

10-(bromodifluoromethoxy)-2 t 5-dihyro-2,2,4-trimethyl-5 
[l]benzopyrano[3,4-f]quinoline, 
[3^2,5-dihydro-10-methoxy-2,2,4-ti^ 
phenyl] methylcarbonate, 

2,5-dihydro-10-methoxy-5<3-methoxyphenyl)-2,2 t 4-trimelhyl-lH-[l]b^ 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trime^ 
[ 1 ] benzopyran o [3 ,4- f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(phenylmethoxy)phenyl] 

[l]benzopyrano[3,4-f]quinoline, 

5^3-(cyclopropylmethoxy)phe^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-t^ 

[l]benzopyrano[3,4-f]quinoline, 

5-(3-hexyloxyphenyl)-2,5-dihydro-10-methoxy^ 
fjquinoline, 

543-(2,4-dinitrophenoxy)phenyl]-2,5-d%^ 
[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(2-propynyloxy)phenyl]-^ 
[l]benzqpyrano[3,4-f]quinoline, 

3- (2,5-dihydro-10-methoxy-2,2,4-tri^^ 
yl)phenol, 4-methylbenzenesulfonate (ester), 
4^2,5-dihydro-10-methoxy-2,2,4-tri^^^ 
yl)phenolacetate (ester), 

4- (2,5-dihydro-10-methoxy-2 t 2,4-trim^^ 
phenol, 

2,5-dihydro-10-methoxy-2,2,4-tri^^ 
[l]benzopyrano[3,4-f]quinoline, 

[4-(2 1 5-dihydro-lO-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin^ 
yOphenyl] dimethylcarbamate, 

2,5-dihydro-l0-methoxy-2,2,4-trimethyl-5--[4-(phenylmethoxy)phenyl]-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l0-methoxy-2,2,4-trimethy^ 

[l]benzopyraho[3,4-f]quinoline, 

[(2>dihydro-lO-methoxy-2:2,4-trimethyM 

l-morpholinecarboxylate, 
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2,5-dihydro-10-methoxy-2,2,4-trimethyl^ 
[l]benzopyrano[3,4-flquinoline, 
O43-(2,5-dihydro-10-methoxy-2,2^ 
yl)phenyl] ester, 

2,5-dihydro-10>methoxy-2,2 1 4-trimethyl-5-[3-(methylthio)pte 

[l]benzopyrano[3,4-f]quinoline, 

0-[3^2,5-dihydro- lO-methoxy-^ 

yl)phenyl] methylcarbonothioate, 

[3-(2,5-dihydro-10Hnethoxy 

yl)phenyl] trifluoromethanesulfonate, 

H3-(4,5-dihydro-4,4-dimethyl-2-oxazo^ 

trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

ethyl 3-(2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyrano[3,4 
yl)benzoate, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4.f]quinolin-5- 
yl)benzoic acid, 

2,5-dihydro-10-methoxy-2 t 2,4-trimethyl-5-[3-methyl-5^ 
[l]benzopyrano[3,4-f]quinoline t 
H3-(2,5-dihydro-10-methoxy-2^ 
methylphenyl]ethanone, 

3<2,5-dihydro-10-methoxy-2,2 t 4-trimethyl-lH-[l]benzopyrano[3,4-0 
trimethylbenzenemethanol, 

5-[3-(2-furanyl)pheny^ 

Oquinoline, 

2,5-dihydro- 1 0-methoxy.2,2,4-trimethyl-5-[3-methyl-5-( 1 H-pyrrolidin- 1 -yDphenyl]- 1H- 

[l]benzopyrano[3,4-f]quinoline, 

3-(2,5-dihydro-10-methoxy-2,2^tri^^ 

SJ^-dimethylbenzenamine, 

3-(2,5-dihydro-10-methoxy-2,2,4-tri^^ 

methyl-N-(2-propenyI)benzaniide, 

3-(2,5-dihydro-10-methoxy-2,2,4-tri^^ 

methoxyethyl)-5-methylbenzenamine, 

3-(2,5-dihydro-10-methoxy-2^ 

propenyl)benzenamine, 

N43-(2,5-dihydro-10-methoxy-2^ 

5-methylphenyl]-N,N-dimethylurea, 
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N-[3-(2,5-dihydro^ 
yl)phenyl]benzenemethanamine, 
5-[(3,5-dichlorphenyl)methylene]-2,5-d^^ 
[l]benzopyrano[3,4- flquinoline, 
5-[(4-chlorophenyl)methyiene>2,5-dft^^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-cUhydro-10-methoxy-2,2,4-tr^^ 
[l]-benzopyrano[3,4-f|quinoline, 
54(2,6-difluorophenyl)met^ 
[l]benzopyrano[3,4-f]quinoline, 
5-[(2-chlorophenyl)methylene]-2,5-d^ 
[l]benzopyrano[3,4- flquinoline, 
5^(2,6-dichlorophenyl)methylene]-2,5-^^ 
[l]benzopyrano[3,4-f]quinoline, 

5-[(2-fluorophenyl)methylene].2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-10-methoxy-2 f 2,4-trimethyl-5-[(4,5-dihydro-4,4-dimethyl-2- 

oxazolyDmethyleneJ-lH-CllbenzopyranoPAflquinoline, 

2,5-dihydro- 10-methoxy-2,2,4-tt^ 

[ l]benzopyrano[3,4- flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trime%^^ 

flquinoline, 

2,5-dihydro-9 J 0-dimethoxy-2,2^ 
flquinoline, 

5-(2-cyclohexen-l-yl)-2,5-dm y dro-9,^ 
[l]benzopyrano[3,4-f|quinoline, 
2,5-dihydro-10-melhoxy-5-(3-met^ 
flquinoline, 

2,5-dihydro-10-methoxy-5-(5 t 5-d^^ 
[l]benzopyrano[3,4-f]quinoline, 

rel (5R,2*R) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4-trimethyI-lH- . 
[lJbenzopyrano[3,4-f]quinoline, 

a/m(5R, 2'S) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl>2,2 t 4-trimeth 

[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-10-methoxy-5-(3-cyclopenten^^ 

flquinoline. 
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2,5-dihydro-10-methoxy-5-(3-cyclota 
flquinoline, . 

2,5-dihydro-10-methoxy-5-(3-butenyl)-2,2,4-m^ 
f]quinoline, 

2,5-dihydro- l0-methoxy-5-( 1 -ethenyl- 1 -cyclohexy l)-2,2 f 4-trimethyl- 1 H- 
[ 1 ]benzopyrano[3 ,4-f]quinoline, 
2,5-dihydro- 10-methoxy-5-(4,^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -methylene-2-cyclohexy l)-2,2,4-trimethyl- 1 H- 
[ 1 ] benzopyrano[3 ,4- fjquinoline, 
2,5-dihydro-10-methoxy-5-(l-oxo-2-cy^^ 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclooctenyl)-2,2,4-trimethyi-lH-[l]benzopy 
flquinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclohepten^ 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(l-cyclohex^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(3,3-dimethyl-6^^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro40-methoxy-5-(2-bromo-3-propenyl)-2,^^ 
flquinoline, 

rel(SRSR) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

re/(5R,3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4-trimethyK 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-hydroxymethyl-3<yclohexenyl)-2 T 2,4-trimethyI-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro40-methoxy-5-(3-indolyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3 t 4- 
fjquinoline, 

rel (5S,3'S) 2,5-dihydro-10-methoxy-5-(l-methyW<yclohexenyl>2,2,4-trirnethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

rel (5R,3'S)2,5-dihydro-10-methoxy-5-(l-me^ 

[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro- l0-methoxy-5-(l-m^^ 

[l]benzopyrano[3,4-f|quinoline, 
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(-) (5S, 3'R) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymeihyl-3-cyclohexenyl)-2.2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

(-)-(5S, 3'R) 2,5-dihydro- 10-methoxy-5-(l-raethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l)benzopyrano[3,4-f]quinoline, 

(+)-(5R, 3'S) 2,5-dihydro- 10-methoxy-5-( 1 -methy l-3-cyclohexenyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-fjquinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -chloromethyl-3-cyclohexeny l)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3*R) 2,5-dihydro- 10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro- 10-meihoxy-5-(l-methylthioraethyl- 3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'S) 2^-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[l]benzopyrano(3,4-f)quinoline, 

rel (5R, 3'R) 2,5-dihydro- 10-methoxy-5-(l-acetoxymethyI-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3*R) 2,5-dihydro- 10-methoxy-5-(l -methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro- 10-methoxy-5-(l-(N,N-dimethylamino)niethyI-3-cyclohexenyl)- 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro- 10-methoxy-5-(l-(N-morpholino)methyl-3-cyclohexenyl)-2,2,4- 
trimeihyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

rel(5K 3'R) 2,5-dihydro- 10-methoxy-5-(l -(N-methyl-N-methylsulfonylamino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'S) 2,5-dihydro- 10-methoxy-5-(l-(N,N dimethylamino)methyI-3-cyclohexenyl)- 

2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

re/(5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methylamino)methyl-3-cyclohexenyI)- 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-methyI-3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fiquinoline, 

2,5-dihydro- 10-methoxy-5-( 1 ,3-butadien-2-yl)-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline. 
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2,5-dihydro- 10-methoxy-5-(2^ar^ 
[l]benzopyrano[3,4-f]quinoline, 
' 2,5-dihydro-10-methoxy-5-(l,2-dihy^^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(l,2-ep^^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(l-(N-ph^^ 
[l]benzopyrano[3,4-flqui'noline, 

2>dihydro-10-methoxy-5-(l-amino-3-propyD^ 
f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -(hydrazinocarbonylaraino)-3-propyl)-2,2,4-trimethyl- 1 H- 

[l]benzopyrano[3,4-f]quinoline, 

(£)2>dihydro-10-methoxy-5-(2<arbome 

[l]benzopyrano[3,4-f]quinoline, 

(Z)-2,5-dihydro-10-methoxy-5-(l-pr^^^ 

f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3-hydroxy 
[l]benzopyrano[3 t 4-f]quinoline, 

(£) 2,5-dihydro-lO-methoxy-5-(3-(N,N-dimethyIaminocarbonyloxy)-l-propenyl)-2 1 2,4- 
trimethyl- 1 H- [ l ] benzopy rano [3 ,4-f] quinoline, 

(£) 2,5-dihydro-l0-methoxy-5<3-methoxymethoxy-l-propenyl)-2,2,4-trimeth 
[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-lO-methoxy-5-(3-hydroxy-3-propenyl)-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

methyl 2-(2>dihydro-l0-methoxy-2,2^ 

yl) acetyl hydroxamate, 

2-(2,5-dihydro-l0-methoxy-2,2,4-trimethyl-^^ 
acetaldehyde, 

2,5-dihydro- l0-methoxy-5-(2-cyc^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-l0-methoxy-5-(2-^^^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l0-methoxy-5-(2-cycloheptylidenylethyl)-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-l0-methoxy-5-(3-methyl-2-bute^^^^ 

f]quinoline, 
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trans 2,5-dihydro-10-me*oxy-5^ 
flquinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-penten^ 
flquinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 , 1 -difluoro- 1 -propen-3-y l)-2,2,4-trimethyl- 1 H- 

[ 1 ] benzopyrano(3,4-f]quinoline, 

(£) methyl 2-(2,5-cUhydro-10-methoxy-2,2,4-trime 

5-yl) 2-butenoate, 

(£) 2,5-dihydro- 10-methoxy-5-(4-hydroxy-2-buten- 1 -yI)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N,N-dimethylaminocarbonyioxy)-2-buten-l-yl)-2,2A 
trimethyl-lH-tlJbenzopyranoP^-flquinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-methylaminocarbonyloxy)-2-buten- l-yl)-2,2,4- 

trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro-10-methoxy-5-(2-butenyl)-2^^ 

flquinoline, 

2,5-dihydro-10-methoxy-5-(2-hydroxyethyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,^ 
flquinoline, 

2,5-dihydro- 10-methoxy-5-(2-(N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl-lH- . 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-morpholinocarbonyloxy)ethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-(2-methoxyethyl)aminocarbonyloxy)ethyl)-2,2,4- 
trimethyl-lH-flJbenzopyrano^Aflquinoline, 

2,5-dihydro-10-methoxy-5K2-(N-methyaniinocarbonyloxyoxy)ethyl)-2,2,4-t^ 
[l]benzopyrano[3 ,4- flquinoline, 

2,5-dihydro-10-methoxy-5-(2-(N,N-dim^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-methoxymethoxyethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2,2-dimethylethoxycarbonylamino)methyl)-2,2,4- trimethyl- 
lH-[l]benzopyrano[3,4- flquinoline, 

2,5-dihydro-10-methoxy-5-(aminomethyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro- 10-methoxy-5-(ethoxycarbonylamino)methyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline. 



-28- 



WO 99/41256 PCI7US99/03127 

2,5-dihydro- 1 0-methoxy-5-(carboethoxy)-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(cyclopentyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxy-5-(l-methylpropa-l,2-dienyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3,4,5-trinuorophenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro-10-methoxy-5-(cyclohexyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2>dihydro-10-methoxy-5-(2-pyridyI)-2,2Atrimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-pyridyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(4-pyridyl)-2,2,4-trimethyI-lH-[l]benzopyrano[3,4- 
f]quinoline, 

(10-chloro-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro-[l]benzopyrano[3,4- 
fjquinoline, 

10-chloro-9-hydroxy-5-(3-trifluoromethylphenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-(3,5-dimethylphenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

rel-(5S, 3'7?)-9-hydroxy-10-methoxy-5-[l-hydroxymethyl-3-cyclohexenyl]-2,2,4- 
trimethyl-2,5-dihydro- 1 H-[ 1 ]benzopyrano[3,4-f]quiiioline, 

(-) 2.5(S)-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3S-cyclopentenyl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

(-)2,5(S)-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3R-cyclopentenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-(3,5-dichlorophenyl)-2,2,4-trimethyMH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quirioline, 

(+)-(5R, 3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3-cyclopentenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+)-(5R,3 , R)2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3-cyclopentenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, . 
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10-chloro-9-hydroxy-5-(3,4-dinuorophenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoIine, 

9- 10-methyIenedioxy-5-phenyl-2,2,4-trimethyl- 1 H-2,5-dihydro-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

5-(3-propenyl)-9-chloro-10-ethenyl-2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4- 
f]quinoline, 

9-chloro-10-methoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano(3,4- 
f]quinoline, 

5-(3-propenyI)-9-chloro- 1 0-difluoromethoxy-2,2,4-trimethyI-2,5-dihydro- 1 H- 
[l]benzopyrano[3,4-fiquindline, 

9- chloro-10-difluoromethoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

8-fluoro-10-methoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4- 
flquinoline, 

5-(3-propenyl)-8-fluoro-10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH-[i]benzopyrano[3,4- 
f)quinoline, 

(10-methoxy-9-fluoro-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-£]quinoline, 

10- methoxy-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoIine, 

(+/-)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclohexenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l-methylcyclohexen-3-yl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro- 1 H-[ 1 Jbenzopyrano [3,4-f]quinoline, 

(+)(5R,3'R)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(+)(5R,3'S)-9-hydroxy-5-[l-methyI-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- l0-methoxy-2,2,4-trimethyl-2,5- 
dihydro- lH-[ 1 ] benzopyrano [3,4-f|quinoIine, 

re/-(5SJ'R)-9-hydrdxy-5-[l-hydroxymethyl-3-cyclohexenyl]-10-methoxy-2,2,4-trimethyl- 
2,5-dihydro-lH-[l]benzopyrano[3,4-0quinoline, 

(+/-) (5S,3'R) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2.4-trimethyl-5-(l-methylcyclohexen- 
3-yl)-lH-[I]benzopyrano[3,4-f]quinoline, 
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r«/-(5S.3'R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]- 10-methoxy-2,2,4- 
trimethyl-2,5-dihydro- 1 H-[ 1] ben2opyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-raethoxy-5-propyl-2,2,4-triniethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

(-)(5S,3'S)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cycloheptenyl)-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cycloheptenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-i0-methoxy -2,2,4-trimethyI-5-phenyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-9-hydroxy-10-raethoxy-2,2,4-trimethyl-5-(3,5-difluorophenyl)-lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,4,5-trifluorophenyi)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-butyl-2,5-dihydro.9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(-)(5S,3*S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclopentenyl)-lH- 
[ 1 ] benzopyrano[3 ,4-f]quinoline, 

(-)(5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclopentenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,4-difluorophenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(4-fluorophenyl)-lH- 
[ljbenzopyranop^-fjquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-trinuoromethylphenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-5-bistrifluoromethylphenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-trinuoromethyl-4-chlorophenyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-methylpropyl)-lH- 
[l]benzopyrano[3,4-{]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(3-fluoro-4-chlorophenyl)- 1 H- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-butenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 
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2.5-dihydro-9-hydroxy-10-methoxy-5-(phenylmethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2.5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l-ethyI-3- 
cyclohexenyl]- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

(-) (S) 5-cyclopentyl-2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+) (R) 5-cyclopentyl-2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-(3-propynyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-niethoxy-2,2,4-trimethyl-5-(2-propyl)-lH-[l]be n zopyrano[3 ) 4- 
fjquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(5-methoxy-2-thienyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(±)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2,3,4,5,6-pentafluorophenyl)- 
1 H-[ 1 ]benzopyrano[3,4-f] quinoline, 

(+/-)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 
hydroxymethylcyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 
(+/-) 2 ,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5 (S)-(3(S)- 1 - 
methylcarboxylatecyclopenten-3-y 1 )- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclohexenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-)(5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclohexenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-thienyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(±)2,5-dihydro-9-hydroxy-10-raethoxy-2,2,4-trimethyl-5-(2-methylphenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-acetoxymethyl-3-propenyl)-lH- 
[l]benzopyrano[3,4-f)quinoline, 

(+)(5R,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-[l-ethyl-3- 
cyclohexenyl]-lH-[l]benzbpyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-cyclohexyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5,5-trihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl- 1 H-( 1 ]benzopyrano[3,4- 
fjquinoline, 
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2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-hydroxymelhyl-3-propenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

methyl 2-[2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyl-lH-[l]benzopyrano[3,4-q- 
5-quinolinyl] acetate, 

(2)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-butenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-methyl-2-butenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+)(5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-(3-cyclohexenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+) (5R.3 'R) 2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4- trimethyl-5-(3-cyclohexeny 1)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'S) 2,5(R)-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclopentenyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(+)(5R3'R)2,5(R)-dihydro-9-hydroxy-10-methoxyl2,2,4-trimethyl-5-(3-cyclopentenyl)- 
lH-(l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yI]- 10-methoxy-2,2,4- 
triraethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-methyl-3-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

9,10-Dimethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro-[l]benzopyrano[3,4- 
fjquinoline, 

9,10-Diniethoxy-5-[3-cyclohexenyl]-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ 1 ] benzopyrano[3 ,4-f]quinoline, 

10-methoxy-9-ethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline- 

10-methoxy-9-(3-propenyloxy)-5-(3-propenyl)-2,2,4-trimethyi-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(3-propynyloxy)-5-(3-propenyl)-2,2,4-trimethyl- 1 H-2,5-dihydro- 
[l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro-9-acetoxy-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH- . 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
(2-propeny 1)- 1 H-[ 1 ] benzopy rano[3 ,4-fJquinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline. 
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10-methoxy-7-bromo-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

7-bromo-5-(l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-raethoxy-9-bromo-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro-[l]benzopyrano[3,4. 
fjquinoline, 

7,9-Dibromo-10-methoxy-5-(3-propeny])-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-5-[cyclohexen-3-yl]- l&-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-5-[l-meihylO<yclohexenyl]-10-methoxy-2,2Atrimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f)quinoline, 

10-methoxy-7-(2-ethenyl)-5-(3-propenyl)-2,2,4-triraethyl-lH-2,5-dihydro- 
[l]benzopyrano(3,4-f]quinoline, 

10-methoxy-7-methyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2J-dihydro-[l]benzopyrano[3,4- 
f)quinoline, 

10-methoxy-7-acetyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro-[l]benzopyrano[3,4- 
flquinoline, 

(+/-) 2,5-dihydro-9-raethyl-10-raethoxy-2,2,4-trimethyl-5-(l-methylcyclohexen-3-yl)-lH- 
[l]benzopyrario[3,4-f]quinoline, , 

10-methoxy-7-methyl-9-methyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-chloro-5-(3-pro P enyl)-2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 
(+/-) 2,5-dihydro- 10-chloro-2,2,4-trimethyl-5-phenyl- lH-[l]benzopyrano[3,4-f]quinoIine, , 
2,5-dihydro-10-methoxy-5-(3-(N-methyl-N- 

(carbomethoxymethyl)aminocarbonyloxy)phenyl)-2,2Atrimethyl-lH-[lJl3enzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-(N-methyl-N-(N- 

raethylcarbonyl)arninocarbonyloxy)phenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(3-(N-methylaminocarbonyloxy)phenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-methoxy-5-(3-(2-hydrbxyethyl)phenyl)-2,2,4-trimethyI-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-(2-meth anesulfonyloxyethyl)phenyl)-2,2, 4- triraethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 
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2,5-dihydro- l(^methoxy-5-(3-(2-methyihioethyl)phenyI)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-(N,N-dimethylaminocarbonyloxy)ethyl)phenyI)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(3-(2-(N,N-dimethyl^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-cyclopropyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydfo-10-methoxy-5-ethenyl-2,2Atrimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
trans 2,5-dihydro- 10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline t 

2,5-dihydro- 10-methoxy-5-(2-phenylethynyl)-2,2,4-trimethyl- 1 H-[l]benzopyrano[3,4- 
f]quinoline, 

cis2,5-dihydro-10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoiine, 

2,5-dihydro-10-methoxy-5-(2-methylpropenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quino!ine, 

trans 2,5-dihydro- 10-methoxy-5-(l-cyclohexenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3 > 4- 
fjquinoline, 

2,5-dihydro-10-(2-furanyl)-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-cyano-5-(3-propenyl)-2,2,4-trimethyI-lH-[l]benzopyrano[3,4-f]quinoline > 

2,5-dihydro-10-carboxy-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-(2-hydroxymethyl)-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline. 

2,5-dihydro-10-formyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-aminomethyl-5-(3-propenyl)-2,2,4-trimethyi-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxymethyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-ethenyl-5-phenyl-2,2.4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro- 10-ethynyl-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3.4-f]quinoline, 
methyl 2.5-dihydro-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano(3,4-f]quinoline-10- 
carboxylate. 
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2,5-dihydro-10-(hydroxymethyl)- 5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, .. 

2,5-dihydro- 1 0-fonnyl-5-phenyl-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-(methoxymethyl)-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-ethenyl-5-oxo-2,2,4-trimethyMH-[l]benzopyrano[3,4-f]quinoUne, 
5-(3-cyclohexenyl)-2,5-dihydro- 10-ethenyl-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-ethenyl-5-[l-methyl-3-cyclohexenyl]-2,2!4-trimethyHH- 
[ 1 ]benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-5-(3-propenyl)- 10-methylthio-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

(+/-) 2,5-dihydro-9-(4-acetamidobutanoyloxy)-10-methoxy-2,2,4-trimethyl-5-aUyl-lH- 
[ 1 ]benzopyrano[3 ,4-f]quinoline, 

10-(difluoromethoxy)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

1 0-(bromodifluoromethoxy)-2,5-dihydro-5-phenyl-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

10-(broraodifluoromethoxy)-5-phenyl-2,2-dimethyl-4-methylene-2,3,4,5-tetrahydro-iH- 
chromeno[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-((2-fluorophenyl)meihyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(5-methyUsoxazol-3-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoiine, 

10-methoxy-5-(3-methylisoxazol-5-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyl- 
lH-[ 1 ] benzopyrano [3 ,4-flquinoline, 

10-methoxy-5-(4,5-dimethyl-l,3-oxazol-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(6-chloropyridin-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(pyridin-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(but-3-enylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 
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10-methoxy-5-(l-meihylpropylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

1 0-methoxy-5-( 1 -butyUdene)-2,5-dihydro-5-phenyl-2,2.4-trime thyl- 1 H- 
[l]benzopyrano[3,4-f]quinoiine, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-3-oxide-5-phenyl-lH-[l]benzopyrano[3,4- 
f]quinazoline, 

2,5-dihydro-10-meihoxy-2,2Atrimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinazoline, 

2,5-dihydro-10-methoxy-2,2-[spiro(tetrahydro-4-pyranyl)]-4-methyl-5-allyl-lH- 
[ l]benzopyrano[3,4-fjquinoline, 

2,5-dihydro-10-methoxy-2,24spiro(hexyl)]-5-allyl4H-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2-diethyl-4-methyl-5-allyl-lH-[l]benzopyrano[3,4-f]quinol^ 

2,5-dihydro-10-methoxy-2,234-tetraraethyl-5-aIlyl-lH-[l]benzopyrano[3,4-f]quinoline,' 
2,5-dihydro-10-methoxy-2,2-dimethyl-4^^ 

2,5-dihydro-10-methoxy-2,2J-trimethyl-5-allyl-lH-il]benzopyrano[3,4-nquinoline, 
Z-5-(benzylidenyl)-9-hydroxy- 10-methoxy-2,2,4-trimethyl- lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

Z-5-(2,5-difluorobenzylidenyl)-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

Z-5-(3-fluorobenzylidenyl)-10-chloro-9-hydroxy-2,2,4-trimethyI-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoIine, 

Z-10-chloro-9-hydroxy-5-(2-picolinyIidenyl)-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

Z-9-hydroxy-10-methoxy-5-(2-picolinylidenyl)-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(3,5-difluorophenyl)methylidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f)quinoline, 

9-hydroxy-10-methoxy-5-(3,4-difluorophenyl)methylidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f|quinoIine, 

(Z) 9-hydroxy-10-methoxy-5-((4-fluorophenyl)methylene)-2,2,4-trimethyl-lH-2,5- 
dihydro- [l]benzopyrano[3,4-f]quinoline, 

(Z)-9-hydroxy-10-methoxy-5-([2,3-difluorophenyl]methylene)-2,2,4-trimethyl-lH-2,5- 
dihydro-[l]benzopyrano[3,4-fJquinoline, 

Z-5-(3-fluorobenzylidenyl> 10-methoxy-9-hydroxy-2.2,4-trimethyl-2,5-dihydro- 1 H- 
[l]benzopyrano[3,4-f|quinoline, 

re/.CSSJ'RJ^-hydroxy-S-fl-methoxymechyl-S-cyclohexenylJ-lO-chloro^^^-triniethyl- 
2,5-dihydro-lH-[l]benzopyrano[3,4-Oquinoline, 
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9-hydroxy-10-methoxy-5-^ 
fjquinoline, 

(+/-) 2,5-dihydro-9-cyanome^ 

[l]benzopyrajio[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-diethylamino^ 

propenyl)-lH-[lJbenzopyrano[3,4-fJquinoline, 

2,5-dihydro-9-(4-N-piperidino-4-o^ 

propenyl)-lH-[lJbenzopyrano[3,4- fjquinoline, 

2,5niihydro-9-(4-N-morphoUno-4-oxo-butanoyto^^ 

propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino^^ 

(3 f 4,5-trinuorophenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-ri^^ 

[ 1 ] benzopyrano [3 ,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-m^ 

fjquinoline, 

2,5-dihydro-9-hydroxy- 10-me^^ 
[lJbenzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2 t 4-trimethyl-5-((2-fluorophenyl)methy 1) - 1 H- 
[l]benzopyrano[3,4-fJquinoline, 

2,5-dihydro-9-hydroxymethyl-lG-methoxy^ 
fjquinoline, 

2,5-dihydro-9-hydroxy- 1 
[l]benzopyrano[3,4- fjquinoline, 
2,5-dihydro-9-methyIcarboxylate-10-me^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy- 1 0-metto^^ 
fjquinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4- fjquinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3,4- fjquinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 
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2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3(Z)-pentenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-meUioxy-2,2,4-triniethyl-5-(3-acetoxyphenyl)-lH- 
[ 1] benzopyrano[3,4-f]quinoline, 

10-dmuororaethoxy-5-[[3-(methylthio)methoxy]phenyl]-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1] benzopyrano[3,4-f]quinoline, 

2,5-dihydro-7-bromo-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-aIlyl- 1 H- 
[l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-hydroxyphenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylthiomethoxy- 1 0-methoxy-2,2,4-trimethyl-5-(3- 

(methyIthio)methoxyphenyl)-lH-[l]benzopyrano[3,4-fIquinoline, 
.2>dihydro-9-hydroxy-10^^ 

[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy- 1 0-chloro-5-(phenylmeihylene)-2,2,4-trimethyl- 1 H-2,5-dihydro- 
(l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyI-5-([2-N,N- 

dimethylcarbamoyloxy]phenyI)-lH-[l]benzopytano[3,4-f]quinoUne, 

2,5-dihydro-9-N,N-diraethylcarbamoyloxy-10-methoxy-2,2,4-trimethyl-5-([2-N,N- 
dimethylcarbamoyloxy]phenyl)-lH-[l]benzopyrano[3,4.f]quinoUne, 

2,5-dihydro-9-hydroxy-10-chloro-2,2 ) 4-trimethyl-5-ethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-isopropyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

9-hydroxy- 10-methoxy-5-(phenylmethylene)-2,2,4-trimethyi-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-butyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydrp-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l-thiazol-2-yl)-lH- 
[ 1 ] benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(2-tnethylpropyl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxymethyl-10-chloro-2.2,4-trimethyl-5-allyI-lH-[l]benzopyrano[3,4- 
f]quino!ine, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyI-5-propyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 
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9-hydroxy-10-methoxy-5-([3-fluorophenyl]niethylene)-2,2,4-trimethyl-lH-2,5-dihydro- 
( l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-chloro-5-([2-pyridyl]methylene)-2,2,4-trimethyHH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoiine, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yI]- 10-methoxy-2,2,4- 
trimethyl-2,5-dihydro- lH-[ l]benzopyranp[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy-2,2,4- 
trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-triraethyl-5-(3,5-dichlorophenyl)-lH- 
[l]benzopyrano[3,4-fjquinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l-methylcyciohexen-3- 
yl)-lH-[l]benzopyrano[3,4-fjquinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-(l-methylcyclohexen-3- 
yl)-lH-[l]benzopyrano[3,4-f]quinoIine, 

(+)(5R.3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l-methylcyclohexen-3- 
yl)-lH-[l]benzopyrano[3,4-flquinoline, 

(+) (5R,3'R) 2,5-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyI-5-(l-methylcyclohexen-3- 
y 1)- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-chloro-2,2,4-trimethyl- 
5-allyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(-)2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-cyclopentyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
(l-methylethyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-5-(phenylmethyl)- 
2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
(2-thienyl)- 1 H-[ 1 ] benzopyrano[3 ,4-f]quinoUne, 

2,5-dihydro-9-(4-N,N-dimethylaminobutanoyloxy)-10-methoxy-2,2,4-trimethyl-5-(2- 
propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2,2,4-trimethyl- 
lH-2,5-dihydro- [l]benzopyrano[3,4-t]quinoIine, 

(+/-) 2,5-dihydro-9-(3-acetamido-propanoyIoxy)-10-methoxy-2,2,4-trimethyl-5-allyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-chIoro-2.2,4-trimethyl-5-benzyl-lH-[,l]benzopyrano[3,4- 
f]quinoline, • 



-40- 



WO 99/41256 PCT/US99/03127 

9-hydroxy-10-methoxy-5-(phenylmethylene)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

9-(dimethylaminothiocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2.2,4-triraethyl-lH-2,5- 
dihydro- [l]benzopyrano[3,4-f]quinoline, 

(V-)2,5-dihydro-9-(N-carbamoyl-2-aminoacetoxy)-10-methoxy-2,2,4-trimethyl-5-aUyl- 
lH-[l]benzopyrano[3,4-fJquinoline, 

(+/-) 2,5-dihydrb-9-(4-ethoxy-4-oxo-butoxy)- 1 0-methoxy-2,2,4-trimethyl-5-allyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-oxo-pentanoyloxy)-l(>methoxy-2,2,4-trimethyl-5-aIlyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-chloro-2,2,4-trimethyl-5-(3,4,5-trifluorophenyl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylthiomethoxy- 10-methoxy-2,2,4-trimethyl-5-allyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-NaN-diethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
(2-propenyl> lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-triraethyl-5- 
(2-propenyl)- lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N-piperidino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-triraethyl-5-(2- 
propenyl)- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N-morpholino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-trimethyl-5-(2- 
propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5-dihydro-9-(4-N,N-dimethyIamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl- 
5(S)-(3(S)-l-cyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(aIlylam.inocarbonyl)oxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(cyclohexylarainocarbonyl)-oxy-5-(3-propenyl)-2,2,4-triraethyl-lH-2,5- 
dihydro-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-thienyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, and 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(4-(n U orophenyl)methyl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline. 
Detailed Description of T he Invention 
Definition ofTpm^ 

The term "alkanoyl" refers to an alkyl group attached to the parent molecular group 
through a carbonyl group. 
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The term "alkanoyloxy" refers to an alkanoyl group attached to the parent molecular 
group through an oxygen atom. 

The term "alkenyl" refers to a monovalent straight or branched chain group of two to 
twelve carbons derived from a hydrocarbon having at least one carbon-carbon double bond. 
5 The term "alkoxy" refers to an alkyl group attached to the parent molecular group 

through an oxygen atom. 

The term "alkoxycarbonyl" refers to an ester group, i.e. an alkoxy group attached to 
the parent molecular moiety through a carbonyl group. 

The term "alkyl" refers to a monovalent straight or branched chain group of one to 
10 twelve carbons derived from a saturated hydrocarbon. 

The term "alkylene" refers to a divalent straight or branched chain group of one to 
twelve carbons derived from an alkane. 

The term "alkynyl" refers to a monovalent straight or branched chain hydrocarbon of 
two to twelve carbons with at least one carbon-carbon triple bond. 
15 The term "alkynylene" refers to a divalent straight or branched chain group of two to 

twelve carbons derived from an alkyne. 

The term "amino refers to -NH2. 

The term "aryl" refers to a mono- or bicyclic carbocyclic ring system having one or 
two aromatic rings. The aryl group can also be fused to a cyclohexane, cyclohexene, 
20 cyclopentane or cyclopentene ring. 

The term "carboxy" refers to -CO2H. 

The term "cycloalkenyl" refers to a monovalent group derived from a cyclic or 
bicyclic hydrocarbon of three to twelve carbons that has at least one carbon-carbon double 
bond. 

i The term "cycloalkyl" refers to a monovalent group three to twelve carbons derived 

from a saturated cyclic or bicyclic hydrocarbon. 
The term "halo" refers to F, CI, Br, or I. 

The term "heterocycle" represents a represents a 4^, 5-, 6- or 7-membered ring 
containing one, two or three heteroatoms independently selected from the group consisting 
of nitrogen, oxygen and sulfur. The 4- and 5-membered rings have zero to two double 
bonds and the 6- and 7-membered rings have zero to three double bonds. The term 
"heterocycle" also includes bicyclic, tricyclic and tetracyclic groups in which any of the 
above heterocyclic rings is fused to one or two rings independently selected from an aryl 
ring, a cyclohexane ring, a cyclohexene ring, a cyclopentane ring, a cyclopentene ring or 
another monocyclic heterocyclic ring. Heterocycles include acridinyl, benzimidazolyl, 
benzofuryl. benzothiazolyl, benzothienyl, benzoxazolyl, biotinyl, cinnolinyl, dihydrofuryl, 
dihydroindolyl, dihydropyranyl, dihydrothienyl, dithiazolyl, furyl, homopiperidinyl, 
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imidazolidinyl, imidazolinyl. imidazolyl, indolyl, isoquinolyl, isothiazolidinyl, isothiazolyl, 
isoxazolidinyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolidinyl, oxazolyl, piperazinyl, 
piperidinyl, pyranyl, pyrazolidinyl, pyrazinyl, pyrazolyl, pyrazoUnyl, pyridazinyl, pyridyl, 
pyrimidinyl, pyrimidyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, quinolinyl, quinoxaloyl, 
tetrahydrofuryl, tetrahydroisoquinolyl, tetrahydroquinolyl, tetrazolyl, thiadiazolyl. 
thiazolidinyl, thiazolyl, thienyl, thiomorpholinyl, triazolyl, and the like. 

Heterocyclics also include bridged bicyclic groups where a monocyclic heterocyclic 
group is bridged by an alkylene group such as 



k 0 4 



3 » . H , and the like. 



Cx 



Heterocyclics also include compounds of the formula 
.X* 



*° where X* is selected from -CH 2 -, -CH 2 0- and -0-, and Y* is selected from 
-C(O)- and -(C(R") 2 ) V -, where R" is hydrogen or alkyl of one to four carbons, and v is 1- 
3. These heterocycles include 1,3-benzodioxolyl, 1,4-benzodioxanyl, and the like. 

The term "heterocycloalkyl" as used herein, refers to a non-aromatic, partially 
unsaturated or fully saturated 4- to 8-membered ring having from one or two heteroatoms 
independently selected from oxygen, sulfur and nitrogen, in which the nitrogen and sulfur 
heteroatoms can optionally be oxidized and the nitrogen heteroatom can optionally be 
quatemized. 

The term "N-protected amino" refers to groups intended to protect an amino group 
against undersirable reactions during synthetic procedures. Commonly used N-protecting 
groups are disclosed in Greene, "Protective Groups In Organic Synthesis," (John Wiley & 
Sons, New York (1981)). Preferred N-protecting groups are formyl, acetyl, benzoyl, 
pivaloyl, t-butylacetyl, phenylsulfonyl, benzyl, t-butyloxycarbonyl (Boc), and 
benzyloxycarbonyl (Cbz). 

The term "O-protected carboxy" refers to a carboxylic acid protecting ester or amide 
group typically employed to block or protect the carboxylic acid functionality while the 
reactions involving other functional sites of the compound are performed. Carboxy 
protecting groups are disclosed in Greene, "Protective Groups in Organic Synthesis" 
(1981). Additionally, a carboxy protecting group can be used as a prodrug whereby the 
carboxy protecting group can be readily cleaved in vivo , for example by enzymatic 
hydrolysis, to release the biologically active parent. Such carboxy protecting groups, are 
well known to those skilled in the art, having been extensively used in the protection of 
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carboxyl groups in the penicillin and cephalosporin fields as described in U.S. PaL No. 
3,840,556 and 3,719,667. 

The term "oxo" refers to (=0). 

The term "pharmaceudcally acceptable prodrugs" represents those prodrugs of the 
compounds of the present invention which are, within the scope of sound medical 
judgement, suitable for use in contact with the tissues of humans and lower animals with 
undue toxicity, irritation, allergic response, and the like, commensurate with a reasonable 
benefit/risk ratio, and effective for their intended use, as well as the zwitterionic forms, 
where possible, of the compounds of the invention. 

The term "prodrug" represents compounds which are rapidly transformed in vivo to 
the parent compound of the above formula, for example, by hydrolysis in blood. A 
thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery 
Systems, Vol. 14 of the. A.C.S. Symposium Series, and in Edward B. Roche, ed., 
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and Pergamon 
Press, 1987, both of which are incorporated herein by reference. 

The term "pharmaceudcally acceptable salt" represents those salts which are, within 
the scope of sound medical judgement, suitable for use in contact with the tissues of 
humans and lower animals without undue toxicity, irritadon, allergic response and the like, 
and are commensurate with a reasonable benefit/risk ratio. Pharmaceudcally acceptable salts 
are well known in the art . For example, S. M. Berge, et al. describe pharmaceudcally 
acceptable salts in detail in /. Pharmaceutical Sciences, 1977, <56":1 - 19 . The salts can be 
prepared in situ during the final isolation and purification of the compounds of the 
invention, or separately by reacting the free base funcdon with a suitable organic acid. 
Representative acid addition salts include acetate, adipate, alginate, ascorbate, aspartate, 
benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphersulfonate, 
citrate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate, 
glucoheptonate, glycerophosphate, hemisulfate, heptonate. hexanoate, hydrobromide, 
hydrochloride, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl 
sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, 
nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, 
phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, 
toluenesulfonate, undecanoate, valerate salts, and the like. Representadve alkali or alkaline 
earth metal salts include sodium, lithium, potassium, calcium, magnesium, and the like, as 
well as nontoxic ammonium, quaternary ammonium, and amine cations, including, but not 
limited to ammonium, tetramethylammonium, tetraethylammonium, methylamine, 
dimethylamine, trimethylamine, triethylamine, ethylamine, and the like. 
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Compounds of the present invention can exist as stereoisomers where asymmetric or 
chiral centers are present. These compounds are designated by the symbols "R" or "S," 
depending on the configuration of substitiuents around the chiral carbon atom. The present 
invention contemplates various stereoisomers and mixtures thereof. Stereoisomers include 
enantiomers and diastereomers, and equal mixtures of enantiomers are designated (± ). 
Individual stereoisomers of compounds of the present invention can be prepared 
synthetically from commercially available starting materials which contain asymmetric or 
chiral centers or by preparation of racemic mixtures followed by resolution well-known to 
those of ordinary skill in the art. These methods of resolution are exemplified by (1) 
attachment of a mixture of enantiomers to a chiral auxiliary, separation of the resulting 
mixture of diastereomers by recrystallization or chromatography and liberation of the 
optically pure product from the auxiliary or (2) direct separation of the mixture of 
enantiomers on chiral chromatographic columns. 

Geometric isomers can also exist in the compounds of the present invention. The 
present invention contemplates the various geometric isomers and mixtures thereof resulting 
from the arrangement of substituents around a carbon-carbon double bond or arrangement 
of substituents around a ring. Substituents around a carbon-carbon double bond are 
designated as being in the Z or E configuration where the term "Z" represents substituents 
on the same side of the carbon-carbon double bond and the term "E" represents substituents 
on opposite sides of the carbon-carbon double bond. The arrangement of substituents 
around a ring are designated as cis or trans where the term "cis" represents substituents on 
the same side of the plane of the ring and the term "trans" represents substituents on 
opposite sides of the plane of the ring. Mixtures of compounds where the substitutients are 
disposed on both the same and opposite sides of plane of the ring are designated cis/trans. 



Methods for Radioligand Bindinp Studies with Human ninm c orticnid and Enm srojis 

Receptor Cvrnsn) 

The procedure described in Anal. Biochem. 1970, 37, 244-252, hereby incorporated 
by reference, was used. Briefly, cytosol preparations of human glucocorticoid receptor-cc 

30 [GRX] isoform and human progesterone receptor-A [PRA] isoform were obtained from 
Ligand Pharmaceuticals (San Diego, CA). Both receptor cDNAs were cloned into 
baculovirus expression vectors and expressed in insect SF21 cells. [ 3 H]-dexamethasone 
(Dex, specific activity 82-86 Ci/mmole) and [3H]-progesterone (Prog, specific activity 97- 
102 Ci/mmol) were purchased from Amersham Life Sciences (Arlington Heights, IL). 

35 Glass fiber type C multiscreen MAFC NOB plates were from Millipore ( Burlington, MA). 
Hydroxyapatide Bio-Gel HTP gel was from Bio-Rad Laboratories (Hercules, CA). ' 
Tris(hydroxymethyl)aminomethane (Tris), ethylenediaminetetraacetic acid (EDTA), 
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glycerol, dithiothreitol (DTT) and sodium moylybdate were obtained from Sigma Chemicals 
(St. Louis, MO). Microscint-20 scintillation fluid was from Packard Instrument (Meriden, 
CT). 

Stock solutions (32 raM) of compounds were prepared in dimethylsulfoxide 
5 (DMSO), and 50X solutions of test compounds were prepared from the 32 mM solution 
with a 50:50 mixture of DMSO/ethanol. The SOX solution was then diluted with binding 
buffer that contained 10 mM Tri-HCl, 1.5 mM EDTA, 10% glycerol, 1 mM DTT, 20 mM 
sodium molybdate, pH 7.5 @ 4°C. 1% DMSO/ethanol was present in the binding assay. 

GRX and PRA binding reactions were performed in Millipore Multiscreen plates. 
For GR binding assays, [ 3 H]-Dex (-35,000 dpm (-0.9 nM)), GRX cytosol (-35 jig 
protein), test compounds and binding buffer were mixed in a total volume of 200 \iL and 
incubated at 4 °C overnight in a plate shaker. Specific binding was defined as the difference 
between binding of [ 3 H]Dex in the absence and in the presence of l|iM unlabelled Dex. 

For PR binding assays, [ 3 H]Prog (-36,000 dpm (-0.8 nM)), PRA cytosol (-40 \ig 
protein), test compounds and binding buffer were mixed in a total volume of 200 |iL and 
incubated at 4 °C at overnight in a plate shaker. Specific binding was defined as the 
difference between binding of [ 3 H]Prog in the absence and in the presence of 3 \iM 
unlabelled Prog. 

After an overnight incubation, 50 uL of hydroxyapatite (25 % weight/volume) slurry 
were added to each well and plates were incubated for 10 min at °C in a plate shaker. Plates 
were suctioned with a Millipore vacuum manifold and each well was rinsed with 300 (iL of 
ice-cold binding buffer. A 250 |iL aliquot of Packard Microscint-20 was added to each well 
and the wells were shaken at room temperature for 20 minutes. The amount of radioactivity 
was determined with a Packard TopCount plate reader. 

Determination of Tnhihitin n Cnnsmm (\C\) 

The concentration of test compounds that inhibited 50% of specific binding (ICm) 
was determined from a Hill analysis of the competitive binding experiments. The Ki of test 
compounds was determined using the Cheng-Prusoff equation Ki =ICso /(1+(L*]/[KlI) 
where L* is the concentration of radioligand and K L is the dissociation constant of the 
radioligand determined from saturation analysis. For GRX, K L was -1.5 nM, and for 
PRA, K L was -4.5 nM. The inhibitory potencies of compounds of this invention and their 
selectivity for GR and PR receptors are shown in Table 1. 

Table! 



-46- 



WO 99/41256 



PCT/US99/03127 





Ki (nM) 


Example 
Number 


GR ' 


PR 


1 


8.6 


10000 


2 


7.6 


1702 


3 


4.8 


2654 


4 


7 


i' 2960 


5 


357.5 


10000 


6 


3.8 


321 


7 


4.3 


•5676 


8 


167.9 


6007 


9 


! 60.5 


10000 


10 


179.1 


10925 


11 


4.4 


288 


12 


8.6 


10000 


13 


11.1 


10000 


14 


5.2 


10000 


15 


2.5 


10000 


16 


8 


10000 


17 


39 


10000 


18 


10.5 


1035 


19 


6.7 


4967 


20 


3.7 


1684 


21 


10.7 


4017 


22 


6.5 


10000 


23 


8.2 


6153 


24 


3.5 


14837 


25 


240.4 


10000 


26 


2.1 


13390 


27 


5.2 | 


3580 


28 


4.7 


3271 


29 


7.7 


7763 


30 


13 


7924 


31 


12.2 


10000 1 
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52 


3.3 


1559 


33 


95.2 


8318 


1A 

34 


4 


4706 


Jj 


260 


10000 


Jo 


1.4 


1704 


37 


20 


10000 


JO 


. 207 


10000 


jy 


31 


10000 


A(\ 
4U 


18 


18132 1 


41 


9.5 


3303 


AO 
4z 


99 


10000 


4J 


72 


10000 | 


44 


190 


19524 


4j 


15 


10000 


40 


2.7 


3436 1 


A 1 
4/ 


174 


10000 


48 


5.8 


2769 1 


i 4y 


13 


10000 


jU 


4.9 


9449 1 


C 1 

jl 


io 


7333 1 


1 j/ 


7 

3 


2269 1 




8.1 


2912 


j4 


6.6 


7344 


cc 

JJ 


o ^ 

8.2 


10000 


^A 

JO 


6.2 


10000 


J / 


50 


4275 


Jo 


9 


8572 


J7 


9.5 


16582 


ou 


14 


10493 1 


01 


62 


14393 | 


62 


12 


MYWl 1 
IUUUU 1 


63 


511 


10000 


64 


62 


1671 


65 


591 


loooo i 
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66 



67 



68 



69 



70 



71 



72 



73 



2.7 



21.7 



15 



25.5 



7.7 



17.8 



10.3 



502 



10000 



9054 



17331 



7301 



484 



1454 



4500 



74 



75 



76 



77 



78 



79 



80 



81 



82 



11.9 



7.3 



152 



1.6 



80.5 



19.2 



168.2 



155.3 



22.9 



4877 



13800 



10000 



173 



10000 



10000 



10000 



10000 



327 



83 



54.8 



2210 



84 



85 



86 



87 



88 



89 



90 



91 



92 



93 



94 



95 



96 



97 



98 



99 



17.3 



3.5 



2.1 



4.7 



275 



7.6 



17 



12 



148 



43 



31 



10 



320 



9.8 



3.6 



10000 



10000 



10000 



10000 



15327 



10000 



10000 



10000 



10000 



10000 



10000 



10000 



9163 



10000 



10000 



10000 
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100 



7.8 



10000 
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compounds of the present invention formulated together with one or more non-toxic 
pharmaceutical^ acceptable carriers. The pharmaceutical compositions may be specially 
formulated for oral administration in solid or liquid form, for parenteral injection, or for 
rectal administration. 

The pharmaceutical compositions of this invention can be administered to humans 
and other animals orally, rectally, parenterally , intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments, or drops), bucally, or as an oral or 
nasal spray. The term "parenteral" administration refers to modes of administration which 
include intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and 
intraarticular injection and infusion. 

Pharmaceutical compositions of this invention for parenteral injection comprise 
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions as well as sterile powders for reconstitution into sterile injectable 
solutions or dispersions just prior to use. Examples of suitable aqueous and nonaqueous 
carriers, diluents, solvents or vehicles include water, ethanol, polyols (such as glycerol, 
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof, 
vegetable oils (such as olive oil), and injectable organic esters such as ethyl oleate. Proper 
fluidity can be maintained, for example, by the use of coating materials such as lecithin, by 
the maintenance of the required particle size in the case of dispersions, and by the use of 
surfactants. Conversely, reduced particle size may maintain biological activity. 

These compositions may also contain adjuvants such as preservative, wetting 
agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by the inclusion of various antibacterial and antifungal 
agents, for example, paraben, chlorobutanol. phenol sorbic acid, and the like. It may also 
be desirable to include isotonic agents such as sugars, sodium chloride, and the like. 
Prolonged absorption of the injectable pharmaceutical form may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This may be 
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accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in turn, may depend upon crystal size and crystalline form. 
Alternatively, delayed absorption of a parenterally administered drug form is accomplished 
5 by dissolving or suspending the drug in an oil vehicle. 

Injectable depot forms are made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of 
drug to polymer and the nature of the particular polymer employed, the rate of drug release 
can be controlled. Examples of other biodegradable polymers include poly(orthoesters) and 
10 poly(anhydrides) Depot injectable formulations are also prepared by entrapping the drug in 
liposomes or microemulsions which are compatible with body tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 
bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterile injectable 
15 medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders, 
and granules. In such solid dosage forms, the active compound is mixed with at least one 
inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium 
phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 
0 mannitol, and silicic acid, b) binders such as, for example, carboxymethylcellulose, 
alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, c) humectants such as 
glycerol, d) disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca 
starch, alginic acid, certain silicates, and sodium carbonate, e) solution retarding agents 
such as paraffin, 0 absorption accelerators such as quaternary ammonium compounds, g) 
wetting agents such as, for example, cetyl alcohol and glycerol monostearate, h) absorbents 
such as kaolin and bentonite clay, and i) lubricants such as talc, calcium stearate, 
magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, and mixtures 
thereof. In the case of capsules, tablets and pills, the dosage form may also comprise 
buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and 
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well known in 
the pharmaceutical formulating art. They may optionally contain opacifying agents and can 
also be of a composition that they release the active ingredient(s) only, or preferentially, in a 
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certain pan of the intestinal tract, optionally, in a delayed manner. Examples of embedding 
compositions which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 
one or more of the above-mentioned excipients. 

5 Liquid dosage forms for oral administration include pharmaceutically acceptable 

emulsions, solutions, suspensions, syrups and elixirs. In addition to the active 
compounds, the liquid dosage forms may contain inert diluents commonly used in the art 
such as, for example, water or other solvents, solubilizing agents and emulsifiers such as 
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl 

) benzoate, propylene glycol, 1,3-butylene glycol, dimethyl formamide, oils (in particular, 
cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol, 
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and 
mixtures thereof. 

Besides inert diluents, the oral composidons can also include adjuvants such as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming 
agents. 

Suspensions, in addition to the active compounds, may contain suspending agents 
as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, and 
tragacanth, and mixtures thereof. 

Compositions for rectal or vaginal administration are preferably suppositories which 
can be prepared by mixing the compounds of this invention with suitable non-irritating 
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which 
are solid at room temperature but liquid at body temperature and therefore melt in the rectum 
or vaginal cavity and release the active compound. 

Compounds of the present invention can also be administered in the form of 
liposomes. As is known in the art, liposomes are generally derived from phospholipids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabolizable lipid capable of forming liposomes can be used. The present 
compositions in liposome form can contain, in addition to a compound of the present 
invention, stabilizers, preservatives, excipients, and the like. The preferred lipids are the 
phospholipids and the phosphatidyl cholines (lecithins), both natural and synthetic. 

Methods to form liposomes are known in the art. See, for example, Prescott, Ed., 
Methods i n Cell Biology , Volume XIV, Academic Press. New York, N.Y. (1976), p. 33 et 
seq. 
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Dosage forms for topical administration of a compound of this invention include 
powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
conditions with a pharmaceutically acceptable carrier and any needed preservatives, buffers, 
or propellants which may be required. Opthalmic formulations, eye ointments, powders 
and solutions axe also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this 
invention may be varied so as to obtain an amount of the active compound(s) that is 
effective to achieve the desired therapeutic response for a particular patient, compositions, 
and mode of administration. The selected dosage level will depend upon the activity of the 
particular compound, the route of administration, the severity of the condition being treated, 
and the condition and prior medical history of the patient being treated. However, it is 
within the skill of the art to start doses of the compound at levels lower than required for to 
achieve the desired therapeutic effect and to gradually increase the dosage until the desired 
effect is achieved. 

Generally dosage levels of about 1 to about 50, more preferably of about 5 to about 
20 mg of active compound per kilogram of body weight per day are administered orally to a 
mammalian patient. If desired, the effective daily dose may be divided into multiple doses 
for purposes of administration, e.g. two to four separate doses per day. 

Abbreviations 

Abbreviations that have been used in the descriptions of the scheme and the 
examples that follow are: BF 3 -OEt 2 for boron trifluoride diethyl ether complex; DMF for 
N,N-dimethylformamide, DMSO for dimethylsulfoxide; and THF for tetrahydrofuran. 

Synthetic Methods 

The compounds and processes of the present invention will be better understood in 
connection with the following synthetic schemes which illustrate the methods by which the 
compounds of the invention can be prepared. 

Syntheses of the compounds of the present invention are described in Schemes 

1-21. 
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Scheme 1 



C0 2 Me 




1F 1G 1 

As exemplified in Scheme 1, resorcinol dimethyl ether was metallated with a strong 
base such as n- or sec-butyUithium, treated with a trialkoxyborate such as trimethyl- or 
triisopropylborate and hydrolyzed with acid such as 2M HC1 to provide boronic-acid 1A. 
Treatment of 1A with methyl 5-nitro-2-bromobenzoate in the presence of a palladium 
catalyst such as tetrakis(triphenylphosphine)palladium(0) or dichlorobis(triphenylphos- 
phine)palladium (H) provided biphenyl IB. Demethylation of IB was accomplished with 
reagents such as BBr 3 , to provide hydroxylactone 1C, which was treated with alkylating 
agents such as methyl iodide to provide ID. Conversion of ID to amine IE was 
accomplished using hydrogen gas and a palladium catalyst such as 10% palladium on 
carbon. IE was converted to quinoline IF by a Skraup ring annulation reaction. 
Introduction of functionalization at the C-5 position of IF to provide 1 was achieved 
through addition of organometallic reagents such as phenyllithium to the C-5 carbonyl to 
provide 1G, followed by deoxygenation with Lewis acids such as BF 3 OEt 3 and reducing 
agents such as triethylsilane to provide 1. 
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Scheme 2 




A more preferred route to compounds of this invention is exemplified in Scheme 2. 
IF was converted to methyl acetal 2B, via hemiacetal 2A, using a two-step procedure 
comprising conversion of IF to 2 A with reagents such as diisobutylaluminum hydride in an 
aprotic solvent such as dichloromethane followed by acid-catalyzed acetal formation with 
acids such as p-toluenesulfonic acid monohydrate and alcohols such as methanol to provide 
2B. 2B was treated with nucleophiles such as allyltrimethylsilane in the presence of a 
Lewis jicid such as boron trifluoride diethyl etherate to form C-5 allyl analogs such as 
Example 2. The Lewis acid/methyl acetal complex was also condensed with 
organomagnesium chlorides, bromides or iodides to provide compounds of this invention 
such as Example 11. 



-65- 



WO 99/41256 



Scheme 3 



PCT/US99/03127 




1C 



3B: R=H 

3C: R=S0 2 CF 3 





3: R=NHMe 
4:R=C0 2 Me 
5: R=CH=CH 2 
6: R=CsCH 

As exemplified in Scheme 3, the C-10 position of 1C was subjected the same 
reduction/Skraup conditions described in Scheme 1 to afford hydroxyquinoline 3B. 3B wa; 
converted to inflate derivative 3C with reagents such as trifluoromethanesulfonic anhydride 
then derivatized at the C-5 position as described in schemes 1 and 2 to provide analogs such 
as 3D. The funcdonalized C-10 inflates were used in coupling reactions mediated by 
palladium catalysts for aminations, carbonylations, Stille couplings and modified 
Sonagashira reactions and provided aminomethyl, carbomethoxy, vinyl and acetylenic 
derivatives of 3D such as the C-5 allyl-substituted examples 3, 4, 5, and 6, respectively. 
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Scheme 4 




3B: R=OH 
7A: R=OTBS 
8A: R=OCF 2 H 




8: R=OCF 2 H 

As shown in Scheme 4, treatment of 3B with rerr-butyl dimethylsilyl (TBS) ether 
and a base such as imidazole, triethylamine or diisopropylethylamine and functionalization 
5 of the C-5 position as described in schemes 1-3 provided silane 7B. Removal of the silane 
group with reagents such as tetra n-butylammonium fluoride in THF, to provide phenol 7, 
and treatment with R-X or RC(0)X, where R is an alkyl group and X is a leaving group 
such as halogen, provided alkoxy and carboxy compounds such as examples 9 and 10. 
Halo alkoxy analogs were prepared from 3B by nucleophillic displacement using a 
10 polyhalogenated alkylating agent such as CF 2 HC1 to provide 8A followed by 

functionalization at the C-5 position of 8A, as described in Schemes 1-3, to provide 8. 
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Scheme 5 




MOM 



12A 





12B: R=H 
12C:R=C(0)CH 3 



10 



12: R=C(0)CH 3 
13:R=H 
14: R=CH 2 SMe 
15: R=C(0)NMe 2 

As exemplified in Scheme 5, IF was treated with lithiated, O-protected phenol 
reagents, such as 3-(methoxymethoxy)phenyllithium, to provide 12A. The protecting group 
was cleaved in acidic media, such as methanolic or aqueous HC1, to provide diol 12B which 
was converted to phenyl acetates 12C with reagents such as acetyl chloride and base such as 
pyridine, triethylamine or diisopropylethylamine. The tertiary alcohol was then reduced as 
described in Scheme 1, and the acetate group of Example 12 was removed to provide 
Example 13. Example 13 was alkylated or acylated as described in Scheme 4 to provide 
examples 14 and 15. 
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Scheme 6 




17 

As shown in Scheme 6, functionality in the meta position of the phenyl ring in the 
C-5 position was introduced using meta-halophenyl analogs such as Example 11, prepared 
as described in Scheme 2. Stille or Suzuki couplings or aminations with palladium catalysts 
such as [ia-bis(diphenylphosphino)ferrocene]dichloropaUadium(II) or 
tetrakis(triphenylphosphine)palladium(0) in the presence of ligands such as 
tributylstannylfuran or morpholine provided carbon- or nitrogen-bound groups in the meta 
position of the aromatic ring at the C-5 position as exemplified in examples 16 and 17, 
respectively. 



-69- 



WO 99/41256 



PCT/US99/03127 



Scheme 7 



0 





IF 18 
As shown in Scheme 7, IF was treated with magnesium halides, preferably 
bromides, to provide an intermediate hemiketal which was treated with acid catalysts such 
para-toluenesulfonic acid, methanesulfonic acid or aqueous hydrochloric acid to provide 
optionally substituted analogs such as 18 as mixtures of E and Z isomers. 

The chemistry shown in Scheme 1 was found to be general. Thus, a variety of 
tetracyclic cores could be prepared from an assortment of substituted anisoles via their 
corresponding boronic acids according to Scheme 8. 



Scheme ft 

C0 2 Me 

Br 



R2 CX 

T*B(OHh 




N0 2 



^ OMe 

R2-Qf Jr° 2Me 




NH 2 

Scheme 8 shows the applicability of the chemistry described in Scheme 1 and 
Examples 1-131 to the synthesis of new cores with substituents other than alkoxy at the C- 
10 position. Ortho retaliation of substituted anisoles with a strong base such as n- or sec- 
butyllithium, followed by sequential treatment with a trialkoxyborate such as trimethyl- or 
triisopropylborate and hydrolysis with acid, as described in Scheme 1, provided the 
appropriately substituted boronic acids which were then elaborated to compounds of 
Formula I using chemistry described above. Further elaboration of the ring to provide 
Cores 1-17 is described below. 
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Core 4 



Core 5 



Core 6 



Scheme 9 





H0 I I T 1 ' hot y yy> - H( 

OH "n^n^ OMeS s A N Jr' OMe 1 

H H H 

B C0reI Co *? cores 

Further denvatization of Core 1 using methods well-known in the art provide 
additional tetracyclic coumarins for subsequent elaboration at the C-5 position, as shown in 
Scheme 9. For example, selective alkylation of the C-10 hydroxyl of Core l with alkylating 
agents (e.g., methyl iodide) and base, such as potassium carbonate, provided Core 7 
Selective denization of Core 1 at the C-7 position with halogenating agents such as 
bromine or N-bromosuccinimide provided the compound of Formula I precursor Core 8. 
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Example IF 



Scheme \l) 




Core 12: R = Me 
Core 13: R = C(0)Me 
Core 14: R = CH=CH 2 



Core 15 



Core 16 



Scheme 10 shows additional selective bromination chemistry. Regiochemical 
5 bromination of Example IF, as directed by the C-10 methoxy group and choice of 
brominating agent, provided Cores 9, 10, and 1 1. These brominated rings were further 
denvatized at the brominated position(s) by transition metal-catalyzed introduction of a 
variety of functional groups. 



) 



Scheme 1 1 




Core 2 




H * 

R = lower acyl 
R = lower alkyl 

As shown in Scheme 11, cores bearing phenolic hydroxyl functionality were either 
dehydroxylated (as shown for Core 2). acetylated, or alkylated by transformations well- 
known in the art See Larock. "Comprehensive Organic Transformations. A Guide to 
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Functional Group Preparations," VCH Publishers, New York (1989), hereby incorporated 
by reference. r 



Example 2B 



Scheme 12 

OTBS 




Example 148 ExampIe M9 m 

Scheme 12 shows the introduction of the substituted cyclohexenyl group by Lewis 
acid catalyzed addition of the tert-butyldimethylsilyl-protected enol ether to the C-5 position 
of Example 2B. Once introduced, the diastereomers and rearrangement products were 
separated, and the alkoxycarbonyl group was optionally reduced to a hydroxyalkyl group 



Scheme 13 




Example 147 Examples 171, 172 and 173 

As shown in Scheme 13, the vinylic bromide-group of compounds such as Example 
147 were further derivatized at the brominated positions) to provide a number of R 19 
substnuents by transition metal-catalyzed introduction of a variety of functional groups such 
as those described in Scheme 10. 
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Scheme 14 



Example 69 




OCH 3 * 

H 

Example 176 





ochJ^L.^^ och 3 i 

H H 
Example 177 Example 178 

As shown in Scheme 14, Mitsunobu introduction of phthalimide to Example 69 and 
removal of the imide group with hydrazine provided alkylamino Example 177 which was 
further derivatized to Example 178 by treatment with di(tert-butyl)dicarbonate. 



Scheme 15 
)CH 3 



Example 44 




Example 179 X 1 =CON(CH 3 ) 2 (Example 182) 

X,=CH : OCH 3 (Example 183) 
As shown in Scheme 15, elaboration of the C-5 nitrile of Example 44 to the cc,(3- 
unsaturated ester Example 179 followed by selective reduction of the alkoxycarbonyl group 
to the alkeneyl alcohol (X, is H) provided precursors for carbamates and methoxymethyl 
ethers Examples 182 and 183, respectively. 
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Scheme 16 



Example 46 




Example 185 Example 186 




Example 200 

As shown in Scheme 16, conversion of ester Example 46 to its Weinreb amide 
derivative Example 185 and subsequent reduction to aldehyde Example 186 provided 
precursors for alkene Examples 187, 194, 195, and 200 by treatment of the aldehydes with 
a number of commercially available Wittig of Homer-Wadsworth-Emmons reagents. 
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Scheme 17 




Example 213: X=N; Y,Z=C 
Example 214: Y=N;X,Z=C 
Example 215: Z=N; X,Y=C 

As shown in Scheme 17, Example IF was converted to a ring-opened aldehyde 

using a two-step sequence involving treatment with a reducing agent such as 

diisobutylaluminum hydride in an aprotic solvent such as dichloromethane followed by 

treatment with a silylating reagent such as rm-butyldimethylsilyl chloride in the presence of 

a base such as potassium terf-butoxide. Addition of organolithium reagents such as 

lithiopyridines to the aldehyde produced benzylic alcohols (R=pyridyl) which could then be 

converted to analogs such as Examples 213-215 using a two-step sequence comprising 

removal of the silicon group with reagents such as tetrabutylammonium fluoride and 

subsequent cyclization using reagent combinations such as triethylphosphitie and 1,1'- 

(azodicarbony I )dip iperidine. 
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Scheme 18 




Example 333: X,=-G=CH 
Example 334: X,=-CH=CH 2 . 




Example 335: X l= -OCH 3 Example X,: R=H 

Example 337: X,=H Example X,: R=Me 

As shown in Scheme 1 8, Example 7 was converted to the triflate derivative with 
reagents such as trifluoromethanesulfonic anhydride, then derivatized at the C-10 position 
5 using the methods described in Scheme 3. Reduction of Example 335 with reagents such a< 
diisobutylaluminum hydride provided Example 336. Treatment of Example 336 with 
oxidizing reagents such as tetrapropylammonium perruthenate afforded Example 337. 
Alkylation of Example 336 could be accomplished with reagents such as iodomethane in the 
presence of a base such as potassium bis(trimethylsilyl)amide to provide analogs such as 
10 Example 338. 
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Scheme 19 




Example 340: R=H 
Example 341: R=Me 

As shown in Scheme 19, triflate 3C was also convened to a C-10 vinyl derivative 
Example 339 and subsequently to its methyl acetal using the methods described in Schemes 
5 3 and 2, respectively. The acetal was treated with nucleophiles such as 3- 

(trimethylsilyl)cyclohexene or3-(dimethylphenylsUyl)-3-methylcyclohexene in the presence 
of a Lewis acid such as boron trifluoride etherate to provide analogs such as Examples 340 
and 341, respectively. 
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Scheme 20 




Example343 



Introduction of sulfur at C-10 position of Example 3B is shown in Scheme 20. 
Example 3B was treated with reagents such as dimethylcarbamoyl chloride to give a 
thionocarbamate which underwent thermal rearrangement to provide the sulfur-carbon bond 
at C-10. The allyl group at C-5 was introduced as described in Scheme 2. Hydrolysis with 
a strong base such as potassium hydroxide and alkylation of sulfur with electrophiles such 
as iodomethane in the presence of a base such as cesium carbonate provided analogs bearing 
thioalkoxy functionality at C-10, such as Example 343. 
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Example 322 Example 323 



A route to make Examples 320-323 is shown in Scheme 21. Example 2B was 
treated with nucleophiles such as tributylvinyltin in the presence of Lewis acids such as 
boron trifluoride diethyl etherate to provide Example 320 which was then coupled with aryl 
halides such as iodobenzene in the presence of catalysts such as palladium (II) acetate to 
provide trans isomer Example 321. The Lewis acid/methyl acetal complex was also 
condensed with tributylphenylacetylenyltin to provide Example 322 which was then partially 
hydrogenated in the presence of catalysts such as palladium on BaS0 4 to provide cis isomer 
Example 323. 

It is understood from the proceeding schemes and the following examples that the 
substituents R lt R 2 , R 3 , R4, R 5 , R 6 , R 16 , R 16 ., R 17 , R 18 , R 18 ., y, R 2 , and L 2 can be 
determined by selection of the appropriate commercially available or known starting 
materials (e.g., substituted rhethoxybenzenes) or introduced synthetically by known 
chemical methods such as those disclosed in Larock, "Comprehensive Organic 
Transformations. A Guide to Functional Group Preparations." VCH Publishers, New York 
(1989), hereby incorporated by reference. 

Also, it will be. appreciated by one skilled in the art that selective protection and 
deprotection steps depending on the nature of R lt R 2 , R 3 , R4, R 5 , R 6 , R 16 , R 16 ., R 17 , R lg> 
Rl8', Y, R 2 , and L 2 can be carried out in varying order or number of steps to successfully 
complete the synthetic sequences. Commonly used protecting groups are disclosed in 
Greene, "Protective Groups In Organic Synthesis," John Wiley & Sons, New York (1981), 
hereby incorporated by reference. 
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Example 1 

2.5-dihydro- 1 0-methox v-? ?.4-trimeth vl- 5-nhen vi- i H-r i Wn pvrannn 4^auiiiflling 1 Hi 

f 1 1benzonvr,mori4-nqi)inoli nr 

Example I A 

A solution of 1,3-dimethoxybenzene (33.2 g, 240 mmol) in hexanes (20 mL) at 

-20 °C was treated sequentially with n-butyllithium (100 mL of a 2.4 M solution in hexanes, 

240 mmol) and N,N,N , ,N , -tetramethylethylenediamine (1.81 mL, 12 mmol), stirred at 23 ' 

°C for 1.5 hours, cooled to -78 °C, treated with triisopropyiborate (60.9 mL, 264 mmol) in 

diethyl ether (60 mL) over 1.5 hours with additional diethyl ether (150 mL) added to 

maintain stirring, stirred at 23 °C for 2 hours, poured into ice (150 mL) and 3M HC1 (150 

mL), and extracted with ethyl acetate. The extract was dried (Na 2 S0 4 ), filtered, and 

concentrated, during which a white solid precipitated from soludon. The solid was collected 

15 by filtration and washed with hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 200 (M+NH4)+. 

Example IB 

A mixture of Example 1A, methyl 5-nitro-2-bromobenzoate (25.8 g, 99.2 mmol), 

0 (21.7 g, 1 19 mmol), cesium carbonate (97.1 g, 298 mmol), and dichlorobis- 
(triphenylphosphine)palladium(n) (3.5 g, 5.0 mmol) in DMF (300 mL) was sdrred for 24 
hours at 80 °C, cooled to 23 °C, treated with water (600 mL). and extracted with ethyl 
acetate (800 mL). The extract was dried (Na 2 S0 4 ) and concentrated, during which a light 
yellow solid precipitated from soludon. The mixture was placed in a freezer (-20 °C) for 2 

1 hours then filtered to provide the desired compound. 
MS (DCI/NH3) m/z 318 (M+H)+ and 335 (M+Nfi,)* 

Example IP 

A soludon of Example IB (1 1.1 g, 35.1 mmol) in dichloromethane (60 mL) at -78 
°C was treated with boron tribromide (25.0 g, 99.8 mmol), warmed to 23 °C for 1 hour, 
recooled to -78 °C, and treated with methanol (100 mL). The mixture was warmed to 0 °C, 
and the precipitate was collected by filtration and recrystallized from methanol to provide the 
desired compound. 
MS (DCI/NH3) m/z 275 (M+NH4)+. 

Example ID 
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A mixture of Example 1C (10.7 g, 41.6 mmol) and Cs 2 C0 3 (20.0 g, 61.4 mmol) in 
DMF (130 mL) at 23 °C was treated dropwise with methyl iodide (22.8 g, 161 mmol), 
stirred for 4 hours, treated with water, and extracted with 1 : 1 ethyl acetate/hexane. The 
extract was concentrated, and the resulting solid was filtered, washed with water (100 mL), 
5 and dried under vacuum to provide the desired compound. 
MS (DCI/NH3) m/z 289 (M+NH4) + . 

Example IE 

Asuspension of Example ID (11.2 g.41.3 mmol) in dioxane (400 mL)at23 °C 
10 was treated with 10% palladium on carbon (580 mg), heated at 65° C, treated with 

hydrogen, stirred under atmospheric pressure for 60 hours, filtered through powdered sea 
shells (Celite®) while hot, and concentrated during which a.precipitate formed. The product 
was filtered and dried under vacuum to provide the desired compound. Concentration of the 
mother liquor to half of its original volume afforded a second crop of desired compound. 
15 MS(Dd/NH 3 )m/z242 (M+H)+and259(M+NH4) + .- 

Example IF 

A solution of Example IE (4.0 g, 16.6 mmol) and iodine (1.7 g, 6.64 mmol) in 
acetone (380 mL) in a 1L sealed ACE glass high pressure vessel at 105 °C was stirred for 48 
20 hours, cooled to room temperature, and concentrated. The residue was purified by flash 
chromatography on silica gel with 0 to 12% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 322 (M+H) + . 

25 Example lfi 

A solution of Example IF (1.02 g, 3.18 mmol) in THF (20 mL) at -78 °C was 
treated with a solution of phenyllithium (10.9 mL, 19.6 mmol) in cyclohexanes/diethyl 
ether, warmed to -50 °C, stirred for 2 hours, treated with saturated NH4CI, warmed to 25 
°C, and extracted with ethyl acetate The extract was dried (Na 2 S0 4 ), filtered, and 

30 concentrated. The residue was purified by flash chromatography on silica gel with 20% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H) + . 

Example 1 

35 2,5-dihYdro-10-meth0XY-7?4-tnm^ hvl-5-phenvl-lH -rnhen7nnvrnnnn,4-nnninnlinPlH. 

n ]ben7opvrnnon.4-nq ninr>line. 



-82- 



WO 99/41256 PCT/US99/03127 

A solution of Example 1G (0.67 g, 1.67 mmol) in dichloromethane (30 mL) at -78 
°C was treated with triethylsilane (2.91 g, 25.05 mmol) and BF 3 OEt 2 (0.95 g, 6.68 mmol), 
wanned to room temperature, stirred for 16 hours, and treated with saturated NaHC03. 
The organic layer was dried (Na 2 S0 4 ), filtered, and concentrated. The residue was purified 
5 by flash chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 384 (M+H)+; 

J H NMR (300 MHz, DMSO-d 6 ) 6 8.00 (d, 1H), 7.19 (m, 5H), 6.9 (dd, 1H), 6.76 (s, 
1H), 6.69 (dd. 1H), 6.55 (d, 1H), 6.43 (d, 1H), 6.2 (s, 1H), 5.38 (s, 1H), 3.8 (s, 3H), 
10 1.83 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C26H25NO2: C, 81.42; H, 6.58; N, 3.65. Found C, 81.28; H, 6.30; N, 
.3.47. 

Example 2 

2.5-d i hYdrP-lO-methox v-?, ? 4-tri met h v l - 5 - (2 - nro nenvn-1H-ri]hen7n P vninnp 4- 

flquinoling 
Example 2A 

A solution of Example IF (6.65 g, 20.69 mmol) in dichloromethane (500 mL) at -78 
°C was treated dropwise with 1M diisobutylaluminum hydride in hexanes (47.6 mL, 47.6 
mmol), stirred for 2 hours, treated sequentially with saturated aqueous sodium potassium 
tartrate (300 mL) and ethyl acetate (600 mL), and stirred vigorously for 4 hours. The 
extract was washed with brine, dried (Na 2 S0 4 ), filtered, and concentrated to provide the 
desired compound. 
MS (DCI/NH3) m/z 306 (M-OH)+. 

Example 2P 

A solution of Example 2 A (4.20 g, 1 2.99 mmol) in methanol ( 1 50 mL) at 0° C was 
treated with p-toluenesulfonic acid-H 2 0 (1.2 g, 20 wt %), stirred for 30 minutes, stirred at 
room temperature for 1 hour, cooled to 0 °C for 30 minutes, and filtered. The solid was 
rinsed with hexanes and dried under vacuum to provide the desired compound. The filtrate 
was poured into saturated NaHC0 3 and extracted with ethyl acetate. The extract was 
washed with brine, dried (Na 2 S0 4 ), filtered', and concentrated. The residue was purified by 
flash chromatography on silica gel with 10-20% ethyl acetate/hexanes to provide additional 
desired compound. 
MS (DCI/NH3) m/z 306 (M-OCH 3 )+ 
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Example 2 

2 . 2-d i hYdrQ-10-meihoxv-?..?4-rrimethvl-5-f2-p r openvlV1H-rnhen 7 npvr : ,nnp4. 

flquinflliofi 

A solution of Example 2B (2.50 g. 7.41 mmol) in dichloromethane (225 mL) was 
5 treated with allyltrimethylsilane (4.0 mL, 25.2 mmol), cooled to - 78 °C, treated dropwise 
with BF 3 OEt 2 (3.1 mL, 25.2 mmol), stirred for 15 minutes at -78 °C, warmed to 0 °C for 
30 minutes, treated with saturated NaHCC>3, and extracted with ethyl acetate. The extract 
was washed with brine, dried (MgS0 4 ), filtered, and concentrated. The residue was 
. purified by flash chromatography on silica gel with 5-20% ethyl acetate/hexanes to provide 
10 the desired compound. 

MS (DCI/NH3) m/z 348 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.96 (d, 1H), 7.07 (t. 1H), 6.71 (d, 1H), 6.60 (d, 1H), 
6.52 (d, 1H), 6.12 (br s, 1H), 5.82 (m, 1H), 5.76 (dd, 1H), 5.44 (br s, 1H), 5.01 (m, 
2H), 3.86 (s, 3H), 2.44 (m, 1H), 2.20 (m, 1H), 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H); 
15 Anal, calcd for C23H25NO2: C, 79.51 ; H, 7.25; N, 4.03. Found: C, 79.35; H, 7.30; N, 
3.89. 

Example 3 Claim 

2,5-dihYdrp-2,2,4N-rPframethvl-5-r2-nropRnvn-lH -rnhen7np vrnnn fl i 4- 
20 flqyiriQlin-lQ-amine 

Example 3A 

A solution of Example 1C was processed as in Example IE to provide the desired 
compound. 
25 MS (DCI/NH3) m/z 227 (M+H)+. 

Example 3B 

A solution of Example 3A was processed according to the procedure in Example IF 
to provide the desired compound. 
30 MS (DCI/NH3) m/z 308 (M+H) + . 

Example 3C 

A solution of Example 3B (1.38 g, 4.49 mmol), triethylamine (1.92 mL, 13.77 
mmol) and 4-dimethylaminopyridine (100 mg) in dichloromethane (50 mL) at -78°C, was 
35 treated dropwise with trifluoromethanesulfonic anhydride (1.39 g, 4.94 mmol), stirred 30 
minutes at -78° C, warmed slowly to room temperature over 1.5 hours, poured into 
saturated NH4CI, and extracted with ethyl acetate. The extract was washed with water, dried 
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(MgS0 4 ). filtered, and concentrated. The residue was purified by flash chromatography on 
silica gel with 10% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 440 (M+H) + . 

5 Example 3D 

Example 3C was processed according to the procedures in examples 2A, 2B and 2 
to provide the desired compound. 
MS (DCI/NH3) m/z 466 (M+H) + . 

2 . ^dihYdm-??n4.N-tetramefhv1-5.r2.nrnp P nvl>. l H.rnh^ 71 , rYnnn p 1 . 

flouinolin-10-aminff 

A solution of Example 3D (0. 165 g, 0.36 mmol), palladiumdD acetate (0.0016 g, 
0.007 mmol), (S)-(-)-2,2^bis(phenylphosphino)-l,r-binapthyl (0.0055, 0.008 mmol), 

15 sodium tert-butoxide (0.05 1 g, 0.53 mmol), methylamine (0.44 mL of a 2.0M solution in 
THF, 0.88 mmol) in toluene (0.5 mL) was heated at 90 °C for 4 hours in a sealed ACE- 
glass high pressure vessel, cooled to 0 °C, diluted with ethyl acetate (5 mL), and washed 
with 0.5M HC1. The organic extract was dried (Na 2 S0 4 ), filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-12% ethyl acetate/hexanes 

20 to provide the desired compound. 
MS (DCI/NH3) m/z 347 (M+H)+; 

>H NMR (300 MHz, DMSO-d 6 ) 8 7.83 (d, 1H), 6.94 (dd, 1H), 6.62 (d, 1H), 6.28 (dd, 
1H), 6.25 (dd, 1H), 6.05 (d, 1H), 5.86-5.74 (m, 2H). 5.67 (dd, 1H), 5.45 (s 1H) 5 40 
(q. 1H). 5.03 (dd. 1H), 4.98 (dd, 1H), 2.72 (d, 3H), 2.16 (s, 3H), 1.17, (s, 3H), 1.15 (s 
25 3H); 

HRMS m/z calcd for C23H26N2O: 346.2045 (M+H)+. Found: 346.2049. 

Example 4 

methyl 2,5-(1ihydro-2,2 4-trimethvl-5-f2-nm r< » n vn. iH-rnh P n 7 n rY r r .p a. 

flquinnling-10-cnrhoyyl^ . 
A solution of Example 3D (263 mg, 0.565 mmol), triethylamine (0. 10 mL, 0.7 17 
mmol). 1.3-bis(diphenylphosphino)propane (26 mg, 0.063 mmol) and DMSO (1.5 mL) in 
methanol (8 mL) was treated with palladium acetate (12.7 mg, 0.056 mmol), saturated with 
carbon monoxide, stirred under carbon monoxide (1 atm) for 20 minutes, heated at 65 °C 
35 for 3 hours, cooled, diluted with ethyl acetate (100 mL), and filtered. The filtrate was 

washed with brine, dried (MgS0 4 ). filtered, and concentrated. The residue was purified by 



30 
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flash chromatography on silica gel with 5-10% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 376 (M+H) + ; 

1H NMR 5 7.19 (ra, 2H), 7.03 (dd, 1H), 6.78 (d. 1H), 6.60 (d, 1H), 6.30 (m, 1H), 5.85 
5 (m, 2H), 5.46 (m, 1H), 5.05 (dm, 1H), 4.98 (dm, 1H), 3.77 (s, 3H), 2.30 (m, 2H), 2.19 
(d,3H), 1.21 (s,3H), 1.15 (s,3H); 

HRMS m/z calcd for C24H25NO3: 375. 1834 (M+H) + . Found: 375. 1841. 

Example 5 

10 lQ-ethenYl-2,5-dihvdro-? ?4-trimethvl-5-r2- pronenvn-lH-rilhen7npvr a nnH A. 

flquinotinc 

A solution of Example 3D (103 mg, 0.221 mmol) and (U-bis(diphenylphosphino)- 
ferrocene)palladium (II) chloride : dichloromethane (22 mg, 0.027 mmol) in l-methyl-2- 
pyrrolidinone (2 mL) was treated with vinyl tributylstannane (0.1 10 mL, 1 19 mg, 0.376 
15 mmol), heated at 65 °C for 24 hours, cooled to room temperature, treated with saturated KF, 
and extracted with ethyl acetate. The extract was washed with brine, dried (MgSC>4), 
filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 5% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 344 (M+H) + ; 
20 !H NMR 5 7.22 (d, 1H), 7.15 (m, 2H), 6.99 (dd, 1H), 6.83 (dd, 1H), 6.63 (d, 1H), 6.23 
(m, 1H). 5.87 (ddm, 1H), 5.73 (dd, 1H), 5.76 (dd, 1H), 5.47 (m, 1H), 5.33 (dd, 1H), 
5.03 (dd, 1H), 4.98 (dm, 1H), 3.77 (s, 3H), 2.44 (m, 1H), 2.28 (m, 1H), 2.18 (d, 3H), 
1.21 (s, 3H), 1.15 (s, 3H); 

HRMS m/z calcd for C24H26NO: 344.2014 (M+H) + . Found: 344.201 1 

Example 6 

10-ethvnvl-2,5-dihvdrn-10-mRthnxv. 2.2.4-trimefhvl.5-r2-pmppnvn-lH. 
mhen7opvrnnor3.4-flquinnHnff 

Example 6A 

A solution of Example 3D (25 mg, 0.054 mmol), tetra-n-butylammonium iodide (40 
mg, 0.108 mmol), bis(triphenylphosphine)palladium chloride (7.0 mg, 0.010 mmol), 
copper(I) iodide (3.8 mg, 0.020 mmol) and triethylamine (0.15 mL, 0.717 mmol) in DMF 
(0.75 mL) was treated with trimethylsilylacetylene (174 mg, 1.76 mmol), heated at 55 °C 
for 3 hours, diluted with ethyl acetate (20 mL), and filtered. The filtrate was washed with 
saturated NH4CI, and the aqueous layer was extracted with ethyl acetate. The combined 
extracts were dried (MgSC>4), filtered, and concentrated. The residue was applied to a 10 x 
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20 cm, 0.25 mm silica gel TLC plate and eluted twice with 10% ethyl acetate/hexane. 
Extraction of the silica gel with ethyl acetate provided the desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

1H NMR (300 MHz, DMSO-d^) 5 8.36 (d, 1H), 7.07 (m, 2H), 6.90 (dd, 1H), 6.60 (d, 
5 1H), 6.34 (m, 1H), 5.80 (m, 2H), 5.46 (m, 1H), 5.04 (dm, 1H), 4.97 (dm, 1H) 2 35 (m 
1H), 2.26 (m, 1H), 2.17 (d, 3H), 1.18 (s, 3H), 1.17 (s, 3H), 0.26 (s, 9H). 

Example 6 

1 0-ethynvl-? 5-dihvtlro-? ? 4-frim^hvl -5-(2-proncnvn -lH-riih P n 7 mra ^p a 
} flquinolins 

A solution of Example 6A in THF (2.5 mL) was treated sequentially with glacial 
acetic acid (0.005 mL) and 1M tetra-n-butylammonium fluoride in THF (0.050 mL, 0.050 
mmol), stirred at room temperature for 18 hours, and purified according to the procedure in 
Example 6A to provide the desired compound. 
MS (DCI/NH3) m/z 342 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 )5 8.27 (dd, 1H), 7.15 (t, 1H), 7.07 (d, 1H). 6.91 (dm, 
1H), 6.62 (d, 1H), 6.34 (m. 1H), 5.80 (m, 1H), 5.46 (m, 1H), 5.03 (dm, 1H), 4 98 (dm 
1H), 4.41 (s, 1H), 2.44 (m, 2H), 2.17 (s, 3H), 1.18 (s, 6H); 
HRMS calcd m/z for C24H23NO: 341.1780 (M+H) + . Found: 341.1788. 

Example 7 

2,5-dihvdrn-?7 4-trimethvl-5-phenvl-lH-ri1hen 7 np vrnn nr3.4-nq ,,inn 1 i T1 .in_^ 

Example 7A 

A solution of Example 3B (569 mg, 1.85 mmol) in DMF (8 mL) at 23 °C was 
treated sequentially with imidazole (379 mg, 5.55 mmol) and t-butyldimethylsilyl chloride 
(418 mg, 2.78 mmol), stirred for 3 hours, poured into water, and extracted with 2:1 
hexane/ethyl acetate (22 mL). The extract was washed with water and brine, dried 
(Na 2 S0 4 ). filtered, and concentrated. The residue was purified by flash chromatography on 
silica gel with 25% ethyl acetate/hexanes to provide the desired compound 
MS (DCI/NH3) m/z 422 (M+H) + . 

Example 7B 

Example 7 A was processed as in examples 1G and lto provide the desired 
compound. 



Example 7 
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2 . 5-dihvdm-? 

A solution of Example 7B (0.90 g. 1.87 ramol) in THF (12 mL) at 0 °C was treated 
with 1M tetra-n-butylaramonium fluoride in THF (3.37 mL, 3.37 mmol), warmed to 23 °C 
with over 1 hour, treated with water, and extracted with ethyl acetate. The extract was 
washed with brine, dried (Na 2 S0 4 ), filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with 10-30% ethyl acetate/hexanes to provide the desired 
compound'. 

MS (DCI/NH3) m/z 370 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 9.63 (s, 1H), 9.16 (d, 1H), 7.13-7.24 (m, 5H), 6.74 
(s, 1H), 6.70 (d,lH), 6.8 (d.lH), 6.39 (dd, 1H), 6.26 (dd, 1H), 6.11 (d, 1H) 5 37 (s 
1H), 1.85 (d, 3H), 1.22 (s, 3H), 1.11 (s, 3H); 
HRMS calcd m/z for C25H23NO2: 369.1729 (M+H)+. Found 369.1736. 

Example 8 

15 1 0-(din«orometboxv)-? 5-dihvdro-2.2 4.trim P th vl-5.r?.p^p f n Y i). | ^ . 

rilbenzonvrnnon^-nqninnlin^ 

Example 8A 

A solution of Example 3B (1.11 g, 3.6 mmol) in DMF (10 mL) at 0 °C was treated 
20 sequentially with sodium t-butoxide (0.38 g, 3.6 mmol) and bromodifluoromethane (10 
mL), stirred at 0 °C for 6 hours, warmed to room temperature for 1 hour, treated with 
saturated NaHC0 3 , and extracted with ethyl acetate. The extract was dried (Na 2 S0 4 ), 
filtered and concentrated. The residue was purified by flash chromatography on silica gel 
with 57c ethyl acetate/hexanes to provide the desired compound. 
25 MS (DCI/NH3) m/z 436 (M+H) + . 

Example 8 

lQ-fdlfmoromethoyy)-? 5-dihvrlm-? 7 d -trim^hvl.S-H.nroppnvn.lH. 

. rUbenzonvrnnor^flqmrHjnA 

30 Example 8A was processed as in examples 2B and 2 to provide the desired 

compound. 

MS (DCI/NH3) m/z 384 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.75 (d, 1H), 7.20 (t, 1H), 7.15 (t, 1H), 6.83 (dd, 
1H), 6.81 (dd, 1H). 6.63 (d, 1H), 6.28 (s, 1H), 5.89-5.75 (m, 2H), 5.46 (s, 1H), 5.04 
35 (dd. 1H), 4.96 (dd, 1H), 2.48-2.40 (m, 1H). 2.29-2.20 (m, 1H), 2.18 (s, 3H) 1 17 (s 
6H); " 

HRMS calcd for C23H23F2NO2: 383.1697 (M+H) + . Found 383.1693. 
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Example 9 

10-ethO^Y-2,5-dihvdrn-??4-trimeihv1.^ph e nvl-1H-rilhPn7npvrnn^ p4. 

flquinoline 

5 

Example 9A 

A solution of Example 3B (28 mg, .09 mmol) in DMF (1.0 mL) at 0 °C was treated 
with sodium hydride (2.4 mg of a 60% dispersion in mineral oil, 0.01 mmol), stirred for 1 
hour, treated with ethyl bromide (20 mg, .182 mmol), stirred for 30 minutes at room 
10 temperature, treated with saturated NaHCO-3, and extracted with ethyl acetate. The extract 
was dried (Na2SC>4), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

Example 9 

lQ-eth0XY-2 , 5-dihvdro-? ? ^trimethvI-S-phen v l-lH-mhenrop vrannp A. 

flquinoline 

Example 9A was processed as in examples 1G and 1 to provide the desired 
compound. 

MS (DCI/NH3) m/z 398 (M+H)+; 

!H NMR (300 MHz, DMSO-d 6 ) 5 8.09 (d, 1H), 7.20-7.15 (m, 5H), 6.78 (dd, 2H), 6.77 
(s, 1H), 6.69 (d, 1H), 6.53 (dd, 1H), 6.43 (dd. 1H), 6.18 (d, 1H). 5.39 (d, 1H), 3.99- 
4.06 (m, 1H), 1.85 (d, 3H), 1.38 (t, 3H), 1.22 (s, 3H). 1.16. (s, 3H); 
HRMS calcd m/z for C27H27NO2: 397.2042 (M+H) + . Found 397.2034. 

Example 10 

2,5-dihYdrp-2,?-,4-trimethvl- { i-phenvl- 1 H-f 1 1hen7opvrannf3.4-f] r|nj nnlin P - 1 fl.n l 

acetate fester) 

A solution of Example 7 (20 mg, 0.05 mmol) in pyridine (1 mL) at 0 °C was treated 
with acetic anhydride (0.1 mL, 1.05 mmol), stirred at room temperature 14 hours, and 
concentrated. The residue was purified by flash chromatography on silica gel with 20% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 412 (M+H)+; 

l H NMR (300 MHz, DMSO-d 6 ) 8 7.62 (d, 1H), 7.21-7.16 (m, 5H), 6.93 (t, 1H), 6.77 (s, 
1H), 6.73 (d, 1H), 6.65 (dd, 1H), 6.62 (dd, IH), 6.32 (s, 1H), 5.37 (s, 1H), 2.30 (s, 
3H), 1.79 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 

HRMS calcd m/z for C27H25NO3: 41 1.1834 (M+H) + . Found: 41 1.1842. 
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Example 1 1. 

5-f3-brom^5-m(-rhvlPhenvlV2.5-dihvdro-10-m f >fhovv .2.2.4.trin 1 f r h Y | .i^- 
rnhenzopvranon.4-flq,ij n<T |j nf 
A solution of Example 2B and (0.520 g, 1.54 mmoi) in dichloromethane (50 raL) 
was cooled to -10 °C, treated dropwise with BF 3 OEt 2 (0.57 mL, 4.62 mmol), stirred for 
30 minutes at -10 °C, treated dropwise with a 0.49 M solution of 3-bromo-5- 
methylphenylmagnesium bromide, in diethyl ether (12.6 mL), stirred for 15 minutes, treated 
with saturated NaHC0 3 , and extracted with ethyl acetate. The extract was washed with 
brine, dried (Na2SC>4), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

*H NMR (300 MHz. DMSO-d 6 ) 5 8.02 (d, IH), 7.22 (s, IH), 7,03 (br d,lH), 6.95 (t, 
1H), 6.74 (s, IH), 6.71 (d, IH), 6.59 (d. IH), 6.50 (d, IH). 6.26 (d, IH), 5.42 (s, IH) 
15 4.04 (s, IH). 3.80 (s, 3H), 2.18 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.16 (s, 3H); ' 
HRMS m/z calculated for C 2 7H 2 6N0 2 Br: 475.1 147 (M+H)+. Found 475.1 143. 

Example 12 

3-(2,5-dihydrO-10-methoXV-2.? l 4-trimethvl-1H-rnh P nznpvr a nnn 4.f| n „i n ni; n .<. 
20 vlbhenol.acetnte fe^) 

Example \2A 

A solution of 3-methoxymethoxyphenyl bromide (10.85 g, 50.00 mmol) in THF 
(300 mL) at -78 °C was treated with n-butyllithium (2.5 M in hexane, 20 mL), warmed to 

25 -30 °C, recooled to -78 °C, treated with Example 1 F, warmed to -50 °C, quenched with 

saturated NH4CI, warmed to ambient temperature, decanted, and concentrated. The residue 
was treated with water and extracted with ethyl acetate. The extract was washed with water 
and brine, dried (Na 2 S0 4 ), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 20-25% ethyl acetate/hexanes to provide the desired 

30 compound. 

MS (DCI/NH3) m/z 460 (M+H)+. 

Example 12B 

A solution of Example 12A (2.30 g. 5.00 mmol) in methanol (10 mL) was treated 
35 with HCl-saturated methanol (50 mL), stirred for 1 8 hours, poured into 1 : 1 ethyl 

acetate/saturated NH4CI, and extracted with ethyl acetate. The extract was washed with 
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water and brine, dried (Na 2 S0 4 ), filtered, and concentrated to provide the desired 
compound. 

MS (DCI/NH3) m/z 4 1 6 (M+H)+. 

5 Example \2C 

A solution of Example 12B (2.45 g, 5.89 mmol) and pyridine (2.33 g, 29.4 mmol) 
in THF ( 100 mL) was treated with acetyl chloride (0.5 1 g, 6.48 mmol), stirred for 4 hours, 
allowed to settle, decanted, and concentrated. The residue was treated with saturated 
NaHC03 and extracted with ethyl acetate. The extract was washed with water and brine, 
10 dried (Na 2 S0 4 ), filtered, and concentrated. The residue was purified by flash 

chromatography on silica gel with 25-33% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 458 (M+H) + . 
15 Example 12 

3-(2.5-qihvdrp-io. me thoxv.7 1 4-trimMhvi.iH.rn h en7nnvn.nnn 4^ 1^ 5 

vnpheno1.acflfaft»fo f ffr) 
Example 12C was processed as in Example 1 to provide the desired compound. 
MS (DCI/NH3) m/z 442 (M+H) + ; 
20 IH NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.26 (t, 1H), 7.07 (d, 1H), 6.98-6.90 (ra, 
2H), 6.85 (s. IH), 6.77 (s, IH), 6.71 (d.TH), 6.58 (d, IH), 6.46'(dd, IH), 6.23 (s, IH) ' 
5.40 (s, IH), 3.79 (s, 3H), 2.19 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.14 (s, 3H); 
Anal, calcd for C 28 H 27 NO 4 -0.25H 2 O : C, 75.40; H, 6.21; N, 3.14. Found- C 75 76- H 
6.21; N, 2.84. 

25 

Example 13 

3-(2,^dihYd^0-10-melhoxY-^2,4-t^imethvl■1H.rnh ff n 7 npvrnnn r ^ 4-^ O ninnlin^.vnp| 1 .nol 

A solution of Example 12 (0.8 1 g, 1.84 mmol) in THF (20 mL) and methanol (20 
mL) was treated with K 2 C0 3 ( 2.00 g, 14.5 mmol) in water (6 mL), stirred for 12 hours, 
10 quenched with saturated NH4CI, decanted, concentrated, treated with saturated NaHCOs! 
and extracted with ethyl acetate. The extract was washed with water and brine, dried 
(Na 2 S0 4 ), filtered, and concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H) + ; 

l H NMR (300 MHz, DMSO-d 6 ) 6 9.26 (s, IH), 8.00 (d, IH), 7.00 (t. IH), 6.92 (t, IH), 
5 6.71-6.66 (m, 2H), 6.63 (d, IH), 6.58-6.51 (m, 3H), 6.44 (dd. IH), 6.15 (s, IH), 5.38 
(s, IH), 3.80 (s, 3H), 1.88 (s, 3H), 1.24 (s, 3H), 1.15 (s. 3H); 
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Anal, calcd for C26H25NO3: C, 78.17; H, 6.30; N, 3.50. Found: C, 77.82; H, 6.42; N 
3.26. . 

Example 14 

5 2^dihvfro-lO-TTiethoxv-27 4-^ 

niben70nvranof3.4-n f1 iiinf ? |i rf 
A solution of Example 13 (420 rag, 1 .05 mmol) in DMF (40 mL) at 0 °C was treated 

with NaH (50 mg, 2.10 mmol) portionwise over 5 minutes, stirred for 10 minutes, treated 

with chloromethyl methyl sulfide (152 rag, 1.58 mmol), warmed to room temperature, 
10 treated with saturated NH4CI, and extracted with ethyl acetate. The extract was washed 

sequentially with 1M NaOH and brine, dried (Na 2 S0 4 ), filtered, and concentrated. The 

residue was purified by flash chromatography on silica gel with 5-17% ethyl acetate/hexanes 

to provide the desired compound. 

MS (DCI/NH3) m/z 460 (M+H)+; 
15 1H NMR (300 MHz, DMSO-d*) 5 8.01 (d, 1H), 7.14 (t, 1H), 6.92 (t, 1H), 6.83-6.68 (m, 

5H), 6.56 (d, 1H), 6.47 (d, 1H), 6.21 (s, 1H), 5.40 (s, 1H), 5.13 (s, 2H), 3.80 (s, 3H) ' 

2.09 (s, 3H), 1.97 (s 3H), 1.24 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C28H29NO3SO.5H2O: C, 71.76; H, 6.45; N, 2.98. Found: C, 71.93- H 
6.61; N. 2.68. 

20 . 

Example 15 

f3-r2.5-dihydro-10-methoxv-7 2.4-trim fi thvl.1 H -rnh P n7npvr an nn.4.nq, 1 innli n .<;. 

Yrmhenvll dimethvlcarhnrmrp 
Example 13 and N,N-dimethylcarbamoyl chloride were processed as in Example 14 
25 to provide the desired compound. 
MS (DCI/NH3) m/z 471 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.22 (t, 1H), 7.05 (d, 1H), 6.93 (t, 2H), 
6.83 (s, 1H), 6.77 (s, 1H), 6.71 (d, 1H), 6.57 (d, 1H), 6.48 (d, 1H). 6.23 (d, 1H), 5.40 
(s, 1H), 3.80 (s, 3H), 2.97 (s, 3H); 2.85 (s, 3H), 1.86 (s, 3H), 1.24 (s, 3H), 1 14 (s 
30 3H); 

Anal, calcd for C29H30N2O4: C, 74.02; H, 6.42; N, 5.95. Found: C, 74.05; H 6 36- N 
5.86.. 

Example 16 

35 5-f3-(2-fumnvl)-5-methvlphenvll-2.5.Hihv d ro-10.methnxv-2.2.4-rrjm^thvl- 

lH-fnhtfn7 opvranoF3.4-flquinnlir)e. 
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A solution of Example 1 1 (0.253 g, 0.531 mmol) in l-methyl-2-pyrrolidinone (25 
mL) wasdeoxygenated with nitrogen, treated with 2-(tributylstannyl)furan (0.33 mL, 1.06 
mmol), [1,1 '-bis(diphenylphosphino)ferrocene]dichloropalladium(II) dichloromethane 
complex (0.045 g, 0.005 mmol), heated to 85 °C for 13 hours, cooled to room temperature, 
5 diluted with ethyl acetate and saturated KF, stirred for 3 hours, and extracted with ethyl 
acetate. The extract was washed with brine, dried (MgS0 4 ), filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-10% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DCI/NH3) mJz 464 (M+H)+; 
10 »H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, 1H), 7.67 (m, 1H), 7.3 1 (d, 2H), 6.92 (t, 1H), 
6.92 (s, 1H), 6.75 (m, 2H), 6.72 (d, 1H), 6.57-6.50 (m, 3H), 6.23 (m, 1H), 5.41 (s, 
1H), 3.78 (s, 3H), 2.20 (s, 3H), 1.89 (s, 3H), 1.24 (s, 3H), 1.17 (s, 3H); 
Anal, calcd for C31H29NO3: C, 80.32; H, 6.31; N, 3.02. Found: C, 80.08; H, 6.25; N, 
2.83. 

15 

Example 17 

2J-dihYdro-10-methoxY-?,7 4- trimethY l -5-r3 - meth vl-5-n-morphniinvnphenvii. 
iH-rnhen7.opvranon.4-flqninnHn P 
A solution of Example 1 1 (0.055 g, 0.1 15 mmol) in toluene (5 mL) was treated 
20 sequentially with bis(dibenzylideneacetone)palladium(0) (0.007 g, 0.012mmol), (S)-(-)- 
bis(diphenylphospino)-l,r-binaphthyl (0.022 g, 0.035 mmol), morpholine (15uL, 0.173 
mmol). and sodium tert-butoxide (0.028 g, 0.289 mmol), stirred at 85 °C for 4 hours, 
cooled to room temperature, diluted with ethyl acetate and water, and filtered through 
powdered sea shells (Celite®). The extract was washed with brine, dried (Na2SC>4). 
filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 10-33% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 483 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.97 (d, 1H), 6.93 (t, 1H), 6.68 (m, 2H), 6.54-6.60 
(m, 3H), 6.49 (d, 1H), 6.40 (s, 1H), 6.18 (br s, 1H), 5.40 (s, 1H), 3.78 (s, 3H), 3.65 
(m, 4H), 2.91 (m, 4H), 2.09 (s, 3H), 1.89 (s, 3H), 1.21 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C31H34N2O3 O.25H2O: C, 76.44; H, 7.14; N, 5.75. Found: C, 76.61; H, 
7.35; N, 5.47. 

Example 18 

2,5-dihvdro-10-mfrhoxv-2.2.4.tr imethvl-5-( - phenvlmethv) t »n^V 
1 H-f nben7onvrnnor3.4-flq iiinr>1in t » 
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A solution of Example IF (0.100 g, 0.31 mmol) in THF (5 mL) at -78 °C was 
treated with a solution of benzylmagnesium bromide (10 mL of 0.44 M solution in ether, 
4.4 mmol) dropwise over 10 minutes, warmed to room temperature, stirred for 14 hours, 
treated with saturated NH4CI, and extracted with ethyl acetate. The extract was dried 
(Na 2 S0 4 ) and concentrated. The residue was dissolved in dichloromethane (10 mL), 
treated with p-toluenesulfonic acid-H 2 0 (0.059 g, 0.3 1 mmol), stirred for 14 hours at room 
temperature, treated with 2% NaOH (10 mL), and extracted with ethyl acetate. The residue 
was purified by flash chromatography on silica gel with 10% ethyl acetate/hexanes to 
provide the desired compound as a mixture of regioisomers. The regioisomers were 
separated by HPLC (Microsorb, 5% acetone/hexanes) but rapidly interconverted at room 
temperature to a 1 : 1 regioisomeric mixture. 
MS (DCI/NH3) m/z 396 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) isomer 1: 5 8.12 (d, 1H), 7.16-7.03 (m, 5H), 6.80-6.66 
(m, 4H), 6.45 (s, 1H), 6.34 (s, 1H), 5.0 (s, 1H), 3.90 (s, 3H), 1.84 (s, 3H), 1.20 (s 
3H), 0.91 (s, 3H); isomer 2: 8 8.23 (d, 1H), 7.70 (d, 2H), 7.37 (t. 2H), 7.22 (m, 1H), 
7.03-7.16 (m, 3H), 6.86 (d, 1H), 6.55 (s. 1H), 5.53 £ 1H), 5.45 (s, 1H), 3 90 (s 3H) 
1.97 (s, 3H), 1.25 (s, 6H); ' 
HRMS calcd m/z for C27H25NO2: 395.1885 (M+H)+. Found: 395.1884. 



Example 19 

5-(3 . 5-dicMorophenvl)-? 5-dihvdro- 1 0-m P .th o xv-2.2.4-tnW r hy |. ] ffl . 
rnben7onvrnnon.4-flqiiinn|j nP 
Example IF and 3,5-dichlorophenyl magnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
25 MS(DCI/NH 3 )m/z452(M+H)+; 

1H NMR (300 MHz, DMSO) 5 8.10 (d, 1H), 7.51 (t, Hz, 1H), 7.19 (d, 2H), 7.03 (dd, 
1H), 6.87 (s, 1H), 6.80 (d, 1H), 6.67 (d, 1H), 6.59 (d, 1H), 6.36 (s, 1H), 5.50 (s, 1H) 
3.87 (s, 3H), 1.93 (s, 3H), 1.29 (s, 3H), 1.22 (s, 3H); 

13C NMR (75 MHz, DMSO) 156.1, 151.1, 145.6, 143.8, 133.8, 133.8, 133.5, 128.1, 
127.6, 127.3, 127.2, 127.1, 126.7, 126.7, 117.8, 116.9, 114.1. 113.4, 1102 105 9 ' 
73.3, 55.6, 49.7, 29.2, 28.5, 23.2; 

HRMS calcd for C26H23NO2CI2: 451.1 106 (M+H)+. Found 451.1 1 13. 



Exam pis 20 

g-butYl^^-dihvdro-lQ-merhoxv-^^-frimPf h vl.lH-rilh^^opvrannn^- 

flquinoline 
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Example IF and n-butyllithium were processed as in examples 1G and 1 to provide 
the desired compound. 
MS (DCI/NH3) m/z 364 (M+H)+; 

1H NMR (300 MHz, DMSO-cl^) 5 7.94 (d, 1H). 7.06 (dd.lH), 6.68 (dd, 1H), 6.58 (d, 
5 1H), 6.54 (dd, 1H), 6.08 (s, 1H), 5.67 (m, 1H), 5.44 (s, 1H), 3.85 (s, 3H), 2.15 (s, 3H), 
1.68 (m, 1H), 1.41-1.22 (m, 5H), 1.17 (s, 3H), 1.14 (s, 3H), 0.78 (t, 3H); 
Anal, calcd for C24H 2 9N0 2 :C, 79.30; H, 8.04; N, 3.85. Found C, 79.10; H, 8.14; N, 
3.72. 

10 Example 

2.^d i hvdro-10-metho?tv-7?4-trimethvl-5-r3-rtrifiunrnmerhY n nhenvH-iH- 
rilbenzonvrannr3.4-ngiiinnlinff 

Example IF arid 3-trifluoromethylphenyl-magnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
15 MS (DCI/NH3) m/z 452 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.03 (d, 1H), 7.55 (m, 1H), 7.47 (m. 3H), 6.93 (dd, 
1H), 6.88 (s, 1H), 6.73 (d, 1H), 6.58 (d, 1H), 6.48 (d, 1H), 6.29 (s, 1H), 5.43 (s, 1H), 
3.79 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.17 (s, 3H); 

Anal, calcd for C27H24F3NO2: C, 71.82; H, 5.35; N, 3.10. Found: C, 71.73; H. 5.44; N, 
20 3.05. 

Example 22 

2.5-dihYdro-10- m pf bnxy-5-(4-methoxvnhenvn-2.2.4-rrim P rhvl.m. 
nibenzonvranof3.4-flqi]innlinff 
Example 2B and anisole were processed as in Example 2C to provide the desired 
compound. 

MS (DCI/NH3) m/z 414 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.00 (d, 1H), 7.04 (d, 2H), 6.90 (dd, 1H)..6.78 (dd, 
2H), 6.70 (dd. 2H), 6.60 (dd, 1H), 6.41 (dd, 1H), 6.18 (s, 1H), 5.37 (s. 1H), 3.79 (s, 
3H), 3.65 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.13 (s, 3H); 
HRMS calcd m/z for C27H27NO3: 413.1991 (M+H) + . Found: 413.1987. 

Example 23 

5-(3-ch l orophenvl)-? 5-dihydro- 1 0-mfnhoxv-2.2.4-mm P t hvl- 1 H-n 1hpn 7 ,npvrannn.4- 

flqyinoline 

Example IF and 3-chlorophenylmagnesium bromide were processed as in examples 
1G and 1 to provide the desired compound. 
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MS (DCI/NH3) m/z 418 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.23-7.12 (m, 4H), 6.90 (dd, 1H), 6.77 
(s, 1H), 6.70 (d, 1H), 6.55 (dd, 1H), 6.44 (dd, 1H), 6.18 (d, 1H), 5.38 (s, 1H), 3.79 (s, 
3H), 1.84 (s, 3H), 1.22 (s, 3H), 1.15 (s, 3H); 
5 HRMS calcd m/z for C26H24NO2CI: 417.1496 (M+H)+. Found: 417. 1490. 

Example 24 

2.5-dihYdrQ-10-methoxv-?7 4-trimRthvi-S-n-mRthvinhenv n -iH-riih P n 7 n PYn , p^ 7 a. 

flquinoiine 

10 Example IF and 3-methylphenylmagnesium bromide were processed as in examples 

1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.94 (d, 1H), 7.01-6.91 (m, 4H), 6.84 (dd, 1H), 6.66 
(s, 1H), 6.62 (d, 1H), 6.48 (dd, 1H), 6.38 (dd, 1H), 6.11 (d, 1H), 5.31 (d, 1H), 3.72 (s, 
15 3H), 2.10 (s, 3H), 1.78 (d, 3H), 1.15 (s, 3H), 1.09 (s, 3H); 

Anal, calcd for C28H27NO2: C, 81.58; H, 6.85; N, 3.52. Found: C, 81.23; H, 7 18- N ' 
3.36. 

Example 25 

20 ( 4)-2,5-dihvdro-10-mefhoxv-2.2.4-trim P thvl. 5-nhenv1-lH-ri1hen7n-pvr a nn- 

r3.4-flauinoline 

Enantiomer of Example 1. 
Spectral data are identical to Example 1. 
[a] D = + 85.1; 

25 Retention time = 1 1.68 minutes on a Chiralcel OJ 4.6 x 250 mm HPLC column; 
Solvent: 95:5 hexane:ethanol; 
Flow rate: 1 mL/minute. 

Example 26 

30 (4, )-2,g-dihYdro-10-merhoxv-2.2.4-trimethvl - 5-nh P nvl-1H-rnhen7npvr a nor^ a. 

flauinoline 

Enantiomer of Example 1 . Spectral data are identical to Example 1 
[<x] D = - 84.9; 

Retention time = 15.27 minutes on a Chiralcel OJ 4.6 x 250 mm HPLC column; 
35 Solvent: 95:5 hexane:ethanol; 
Row rate: 1 mL/minute. 
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Example 27 

$-(3.5-(1imffhvlnhenvn-?.5-dihvdrn-in-m ff fh oxv-2.2.4.trim Pr t 1y i. 
lH-mhenzonvnnor3.4-nguinolim». 
Example IF (0.052 g, 0. 162 mmol) in THF (5 mL) was cooled to 0 °C, treated 
5 dropwise with 0.38 M 3,5-dimethylphenyl magnesium bromide in dimethylether (4.4 m L, 
1.68 mmol), warmed to room temperature, stirred for 14 hours, partitioned between 
saturated NH4CI and ethyl acetate, and extracted with ethyl acetate. The extract was washed 
with brine, dried (MgS0 4 ), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with a gradient from 10-25% ethyl acetate/hexanes to provide 
10 the desired lactol. 

The lactol (0.043 g, 0.101 mmol) was dissolved in dichloromethane (7 mL), treated 
with triethylsilane (0.16 mL, 1.01 mmol), cooled to 0 °C, treated with BF 3 OEt 2 (0.12 mL, 
1.01 mmol), warmed to room temperature, stirred for 19 hours, and treated with NaHCCb, 
and extracted with ethyl acetate. The extract was washed with brine, dried (MgS0 4 ), and 
15 concentrated. The residue was purified by flash chromatography on silica gel with 5- 10% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 412 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.00 (d, 1H), 6.92 (t, 1H), 6.78 (m, 3H), 6.70 (d, 1H), 
6.69 (s, 1H), 6.56 (dd, 1H), 6.47 (dd, 1H), 6.19 (d, 1H), 5.39 (s, 1H), 3.79 (s. 3H), 
20 2.11 (s, 6H), 1.85 (s, 3H), 1.22 (s, 3H), 1.15 (s, 3H); 

Anal calcd for C28H29NO2: C, 81.72; H, 7.10; N, 3.40. Found: C, 81.59- H 7 54- N 
3.16. ' 

f 

Example 28 

25 g-(4-chlorophfnv l )-2,5-<1ihvdro-in.m e thn X v-2.2 4.r r imethvl-1H.mh en7n p Vrann r^. 

flquinoline 

Example 1 F and 4-chlorophenylmagnesium bromide were processed as in examples 
1G and 1 to provide the desired compound. 
MS(DCI/NH 3 )m/z418 (M+H)+; 
10 1H NMR (300 MHz, DMSO-d 6 ) 6 8.01 (d, 1H), 7.24 (q, 4H), 6.92 (t, 1H), 6.76 (s, 1H), 
6.70 (d, IH), 6.57 (d, 1H), 6.43 (d, 1H), 6.24 (br s, 1H), 5.20 (br s, 1H), 3.79 (s, 3H) ' 
1.83 (s, 3H), 1.24 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C26H24NO2CI: C, 74.72; H, 5.79; N, 3.35. Found: C, 74 73- H 5 68- N 
3.29. 

5 

Example 29 

H3.4-dim<-thylphenvl)-3 S-dihvdro-10-m,vhn x v.2 9 ^.fnrp ^h yl - 
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. IH-fllhen7:onvrannn.4-f|qninnHn r 
Example IF and 3,4-dimethylphenylmagnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 4 12 (M+H)+; 

1H NMR (300 MHz, DMSO-o*) 5 7.98 (d, 1H), 6.94 (s, 1H), 6.82 (q, 2H), 6.78 (d, 1H), 
6.67 (d, 1H), 6.53 (d, 1H), 6.42 (d, 1H), 6.17 (s, 1H), 5.37 (s, 1H), 3.78 (s, 3H), 2.08 ' 
(s, 6H), 1 .84 (s, 3H), 1 .22 (s, 3H), 1 . 14 (s, 3H); 

Anal, calcd for C 28 H 29 O 2 N-0.5H 2 O: C, 79.97; H, 7.19; N, 3.33. Found: C. 79 94- H 
7.25; N, 2.98. 

Example 30 

5-(4-fluorophenvl)-? Vdihvdro-10-methoxv-2.2.4-trimethvi- iH-rnhPn^ r Ynini7 p a. 

flquinoline 

Example 2B and 4-fluorophenylmagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 
MS (DCI/NH,) m/z 402 (M+H)+; 

J H NMR (300 MHz, DMSO-d 6 ) 8 8.03 (d, 1H), 7.16 (m, 2H), 7.03 (t, 2H), 6.88 (t, 1H), 
6.71 (s, 1H), 6.68 (d, 1H), 6.55 (d, 1H), 6.41 (d, 1H), 6.22 (s, 1H), 5.38 (s, 1H), 3 79 ' 
(s, 3H), 1.82 (s, 3H), 1.23 (s, 3H), 1.14 (s, 3H). 

Example 31 

g-fS . S-bi^trinunromfth vDnhen v n - ? 5 -dihvdm-ifWthoxv-2.2 4-^^ . 

IH-rilbenzonvrannn^-nqninnlip^ 
Example 2B and 4-fluorophenylmagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 

l U NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, 1H), 7.98 (s, 1H), 7.00 (s, 1H), 6.93 (d, 1H), 
6.75 (d, 1H). 6.59 (d, 1H), 6.49 (d, 1H), 6.38 (s, 1H), 5.46 (s, 1H), 3.79 (s, 3H), 1.87 ' 
(s, 3H), 1.21 (s, 3H), 1.19 (s, 3H); 

HRMS calcd m/z for C28H 2 30 2 F 6 N: 519.1633 (M+H)+. Found: 519. 1646; 

Anal, calcd for C 28 H 23 N0 2 F 6 1.25H 2 0: C, 62.05; H. 4.74; N, 2.58. Found- C 61 96- H 

4.70; N, 2.35. 

Example 32 

(-)-5-f 3,5-dichlornphenvl)-? 5-dihvdro- 1 n-mgrhnry ^ ^-nWth vl- 1 H- 
mbenzonvrnno^-nqmnnljnP 
Enantiomer of Example 19. 
Spectal data are idenucal to Example 19. 
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[<X] D = - 208.0; 

ReientioH time = 6.89 minutes on a Regis (R,R)-Whelk01 Kromasil 4.6x250mm HPLC 
column; 

Solvent: 86:10:3 hexane:dichloromethane:ethanol; 
5 Flow rate: 1 mL/minute. 

Example 33 

(+W3,5-dichlorop^^^ 

fl1benzonvranor3.4-f1quinoline 

-Enantiomer of Example 19. Spectal data are identical to Example 19. 
[<x] D = + 210.7; 

Retention time = 8.63 min on a Regis (R,R)-Whelk01 Kromasil 4.6 x 250mm HPLC 
column; 

Solvent: 86:10:3 hexane:dichloromethane:ethanol; 
Flow rate: 1 mI7minute. 

Example 34 

5-f3 > 5-difl^orop^ nv1V?,5-dihvdro-10-methoxv-2.2.4-tri m ^t| 1 yi. 
lH-fnhen7 opvranof3.4-flquinoline 
Example 2B and 3,5-difluorophenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.05 (m, 1H), 6.93 (t, 1H), 6.79 (s, 3H), 
6.71 (d, 1H), 6.59 (9, 1H), 6.50 (d, 1H), 6.30 (s, 1H), 5.43 (s. 1H), 3.81 (s, 3H), 1.87 
(s, 3H), 1.23 (s,3H), 1.16 (s, 3H); 
25 HRMS calcd m/z for C26H23O2F2N: 419.1697 (M+H) + . Found: 419.1702; 

Anal, calcd for C26H23O2F2N.O.5H2O: C, 72.88; H, 5.65; N, 3.27. Found: C, 72.62; H, 
5.58; N, 3.06. 

Example 35 

30 2,5-dih vdro- 1 0-methnx v ^,.2.4.N^tetramethvl-N-phen vl- 

1 H-r 1 lhenznpy^n pf 3.4-flquinolin-5-amine 
Example IF and N-methylaniline were processed as in Example 2 to provide the 
desired compound. 

MS (DCI/NH3) m/z 306 (M-NMePh) + ; 



10 



15 
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1H NMR (300 MHz, DMSO-d^) 5 8.03 (d, 1H), 7.25 (t, 2H), 7.08 (m, 2H), 6.99 (t, 1H), 
6.86 (s, 1H), 6.80 (t, 1H), 6.70-6.65 (m, 2H). 6.41 (d, 1H), 6.26 (br s, 1H), 5.39 (br s, 
1H), 3.87 (s, 3H), 2.47 (s, 3H), 1.74 (s, 3H), 1.24 (s, 3H), 1.1 1 (s, 3H). 

Example 36 

(-)2.5-dihYdrQ-l0-meth oxv-2.2.4-trimethvl-5-r2-nronenv1V1H-rnhen7npvr a nnn4- 

flquinoline 

Example 2 was purified by flash chromatography on Chiralcel OJ with 10% 
ethanol/hexanes to provide the desired compound. 
[cc] D =-1.8(c 1.2,CHC1 3 ); 
MS (DCI/NH3) m/z 348 (M+H)+; 

1H NMR (300 MHz, DMSO-d^) 8 7.96 (d, 1H), 7.07 (t, 1H), 6.71 (d, 1H), 6.60 (d, 1H), 
6.52 (d, 1H), 6.12 (br s, 1H), 5.82 (m, 1H), 5.76 (dd, 1H), 5.44 (br s, 1H), 5.01 (m, 
2H), 3.86 (s, 3H), 2.44 (m, 1H), 2.20 (m, 1H), 2.16 (s, 3H), 1,17 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 9.34; H, 7.00; N, 
4.07. 

Example 37 

(+)-2.5-dihvdro-10-merhoxv-2.2 4-rrimpthvl-5-r2-pro r envl>-1H-fnhen7npvrannr3.4- 

flq»inpiine 

Example 2 was purified by flash chromatography on Chiralcel OJ with 10% 
ethanol/hexanes to provide the desired compound. 
[<x] D =+2.1(c 1.1,CHC1 3 ); 
MS (DCI/NH3) m/z 348 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.96 (d, 1H), 7.07 (t, 1H), 6.71 (d, 1H), 6.60 (d, 1H), 
6.52 (d, 1H), 6.12 (br s, 1H), 5.82 (m, 1H), 5.76 (dd, 1H), 5.44 (br s, 1H), 5.01 (m, 
2H), 3.86 (s, 3H), 2.44 (m, 1H), 2.20 (m, 1H), 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 79.29; H, 7.01; N, 
3.92. 

Example 38. 

2.5-dihvdro-10-methnxv-7 7 4-trime.thvl-1H-rnhen?opvranof3.4-n fl iTinnlinp 
Example 2B and triethylsilane were processed as in Example 2 to provide the desired 
compound. 

MS (DCI/NH3) m/z 308 (M+H) + ; 
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1H NMR (300 MHz, DMSO-d 6 ) 5 7.82 (d, 1H), 7.05 (t, IH), 6.72 (dd, 1H), 6.58 (d, 
1H), 6.57 (dd, 1H), 6.13 (d, IH), 5.39 (t, 1H), 5.10 (s, 2H), 3:84 (s, 3H), 2.02 (d, 3H), 
1.18 (s,6H); 

Anal, calcd for C 2 oH2iN02-0-lH 2 0: C, 77.69; H, 6.91; N, 4.53. Found: C, 77.60; H, 
7.15; N, 4.33. ' 

Example 39 

4-(2 . 5-dihYdro-10-mPthoxv-2.2.4-trirfiethvl-lH-rnh e n7npvr a nnH 4.fl aninn iin. 

5-yQ-N.N-riimethylhenzenamine 
Example 2B and N,N-dimethylaniline were processed as in Example 2 to provide 
the desired compound. 
MS (DCI/NH3) m/z 427 (M+H)+; 

IH NMR (300 MHz, DMSO-dfi) 5 7.98 (d, 1H), 6.95 (d, 2H), 6.88 (t, 1H), 6.57 (d, 1H), 
6.64 (s, 1H),~6.53 (m, 3H), 6.39 (d, IH), 6.14 (d, IH), 5.35 (s, IH), 3.79 (s, 3H), 2.80 
(s, 6H), i.84 (s, 3H), 1.21 (s, 3H), 1.13 (s, 3H); 

Anal, calcd for C28H30N2O2O.25H2O: C, 78.02; H, 7.13; N, 6.50. Found: C, 78.29; H, 
7.38; N, 6.01. 

Example 40 

2,5-dihYdro-rO-methoxv-2.?4-trimethvi-';-f5.m ft thoxv.2.fh.>nyi). 

lH-rnhftn70pwannR.4.f)qninr.lj nf 
Example 2B and 2-methoxythiophene were processed as in Example 2 to provide the 
desired compound. 
MS (DCI/NH3) m/z 420 (M+H) + ; 

*H NMR (500 MHz, DMSO-d 6 ) 8 7.98 (d, IH), 6.97 (d, IH), 6.73 (s, IH), 6.67 (d, IH), 
6.63 (d, IH), 6.46 (d, IH), 6.20 (d, IH), 6.18 (s, IH), 5.96 (d, 4H), 5.39 (s, IH), 3.82 
(s, 3H), 3.72 (s, 3H), 1.98 (s, 3H), 1.21 (s, 3H), 1.13 (s, 3H); 

Anal, calcd for C25H25NO3S: C, 71.57; H, 6.01; N, 3.34. Found: C, 71.54; H, 5.99; N, 
3.17. 

Example 41. 

2 . 5-dihvdrO- 1 0-methoxv-7, 7 4-trimethvl-S- r 5-prnpvl-7-thi r n Y I). 
lH-fllben70Pvranor3.4- nquinolinp. 
Example 2B and 2-propylthiophene were processed as in Example 2 to provide the 
desired compound. 
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l.H NMR (300 MHz, DMSO-dfi) 8 8.01 (d, 1H), 6.95 (t, 1H), 6.84 ( s , l H ), 6.67 (d, 1H), 
6.61 (d.'lH), 6.51 (d, 1H), 6.46 (d, 1H), 6.41 (d, 1H), 6.18 (m, 1H), 5.39 (s, 1H), 3.82 
(s, 3H), 2.59 (t, 2H), 1.96 (s, 3H), 1.50 (h, 2H). 1.20 (s, 3H), 1.14 (s, 3H) 0 83 (t 
3H); 

HRMS calcd m/z forC 2 7H 2 9N02S: 431.1919 (M+H) + . Found: 431.1911. 

Example 42 

2.5-dihvdro- 1 f)-meth0XV-? ? 4-trimethvl-5-r 4-n -mnrphnlinynphftnyfl . 
lH-nihpn7opvranor3.4-flquinolinfi 

Example 2B and 4-phenylmorpholine were processed as in Example 2 to provide the 
desired compound. 
MS (DCI/NH3) m/z 469 (M+H)+; 

»H NMR (300 MHz, DMSO-dg) 5 8.00 (d, 1H), 7.00 (d, 2H), 6.92 (t, 1H), 6.76 (d, 2H), 
6.68 (d, 2H), 6.55 (d. 1H). 6.40 (d, 1H), 6.16 (m, 1H), 5.36 (s, 1H), 3.79 (s, 3K)' 3.62 ■ 
(m, 4H), 3.05 (m, 4H), 1.81 (s, 3H), 1.22 (s, 3H), 1.13 (s, 3H); 
Anal, calcd for C30H32N2O2O.5H2O: C, 75.45; H, 6.96; N, 5.87. Found: C 75 46- H 
6.69; N, 5.31.- 

Example 43 

l-(2,5-dihvdro-1o-mHhr>xv-2.2.4-rrimethvi-iH-rnh P n7npy r a nnn ^floj anfliih 

5-v1V3.'lriir nf thyl-2-hiit,inr>T K 

Example 2B and (2,2-dimethyl-l-methylenepropoxy)trimethylsUane were processed 
as in Example 2 to provide the desired compound. 
MS (DCI/NH3) m/z 406 (M+H) + ; 

lH NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d, 1H), 7.04 (t, 1H), 6.71 (d, 1H), 6.60 (d, 1H), 
6.41 (d, 1H), 6.33 (d, 1H), 6.15 (br s, 1H), 5.43 (s, 1H), 3.87 (s, 3H), 3.26 (m, 1H), 
2.36 (m, 1H), 2.13 (s, 3H), 1.16 (s, 3H), 1.15 (s, 3H), 0.89 (s, 9H); 
Anal, calcd for C26H31NO3 O.33H2O: C, 75.90; H, 7.76; N, 3.40. Found: C 75 91- H 
8.17; N, 3.62. 

Example 44 

2,5-dihYdrn-lO-mffthQXY-? ? 4-frim>»thYl-lH-f nhen/nnvranon 4.flf l „innl jne-^ a rhnnit Ti i«- 
Example 2B and cyanotrimethylsilane were processed as in Example 2 to provide the 
desired compound. 

MS (DCI/NH3) m/z 333 (M+H) + ; 
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1H NMR (300 MHz, DMSO-dg) 5 7.96 (d, 1H), 7.20 (t, 1H), 6.89 (d, 1H), 6.84 (s, IH), 
6.74 (d, 8H), 6.73 (d, 1H), 6.46 (s, 1H), 5.51 (s, IH), 3.90 (s, 3H), 2.22 (s, 3H), 1.29 ' 
(s. 3H), 1.09 (s, 3H); 

Anal, calcd for C21H20N2O2O.25H2O: C, 74.87; H, 6.13; N, 8.31. Found: C, 75.00; H, 
6.23; N, 8.34. 

Example 45 

W2.5-dihYdrn-10-mrthoxv-2.2.4-rrimrthv1-m-rnK . n7npvrannn 4-flqninnlin- 

5-yfl-2-propanone 

Example 2B and 2-(trimethylsiloxy)-propene were processed as in Example 2 to 
provide the desired compound. 

IH NMR (300 MHz, DMSO-d 6 ) 5 7.96 (t, 1H), 7.04 (t, 1H,), 6.71 (d, 1H), 6.58 (d, 1H), 
6.48 (d, 1H), 6.20 (dd, IH), 6.16 (s, 1H), 5.4 (s, 1H), 3.87 (s, 3H), 2.91 (q, 1H), 2.16 
(s, 3H), 2.04 (s, 3H), 1.15 (d, 6H); 

HRMS calcd m/z for C23H25O3N: 363.1834 (M+H) + . Found: 363.1843; 

Anal, calcd for C23H25NO3 O.33H2O: C, 74.79; H, 7.00; N, 3.79. Found: C, 74.77; H, 

7.14; N, 3.67. ... 

Example 46 

methYl 2.5-dihYdm- 10-methoxv-2.2.4.trimethvl-1H-rnh ( » nzonvrannr^ 4-fjq .MT ^Ii nf- 

5-acetate 

Example 2B and l-methoxy-l-(rer/-butyldimethylsiloxy)ethylene were processed as 
in Example 2 to provide the desired compound. 
MS (DCI /NH3) m/z 380 (M+H)+; 

IH NMR (300 MHz, DMSO-d 6 ) 8 8.01 (d, IH), 7.11 (t, IH), 6.78 (d, IH), 6.66 (d, IH), 
6.53 (d, IH), 6.27 (d, IH), 6.22 (s, 2H), 5.52 (s, IH), 3.93 (s, 3H), 3.67 (s, 3H), 2.70 
(dd, IH), 2.64 (d, IH), 2.27 (s, 3H),' 1.22 (d, 6H); 

Anal, calcd for C23H25O4NO.5H2O: C, 71.12; H, 6.75; N, 3.61. Found: C, 7L46; H, 
6.81; N, 3.45. 

Example 47 

2-r2.5-dihYdro-10-methoxv-?2.4-trim e thvi.r H .rnhen7n r vrnnof3.4-nqninniin. 

5-vn-l-nhenvlethannne 
Example 2B and 1 -phenyl- l-(trimethylsiloxy)ethylene were processed as in Example 
2 to provide the desired compound. 
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1H NMR (300 MHz, DMSO-ds) 8 8.01 (d, 1H), 7.72 (d, 2H), 7.59 (t, IH), 7.40 (t, 2H), 
6.93 (t, IH), 6.70 (d, IH), 6.61 (d, 1H), 6.43 (d, 1H), 6.25 (d, 1H), 6.18 (s, 1H), 5.44 
(s, 1H), 3.90 (s, 3H), 3.66 (q, 1H), 2.95 (d, 1H), 2.16 (s, 3H), 1.16 (s, 6H); 
HRMS calcd m/z for C28H27O3N: 425.1991 (M+H) + . Found: 425.2005. 

Example 48 

5-r2-(chlorom^ lh vlV2-nronenvn-2.5-dih vdro- 1 Q- methoxv-2.2 4-tHn^ hy]. 

lH-rnhRn7opvranor3.4-flquinoline 
Example 2B and 2-chloromethyI-3-trimethylsilyl-l-propene were processed as in 
Example 2 to provide the desired compound. 

IH NMR (300 MHz, DMSO-dg) S 7.96 (d, 1H), 7.03 (t, 1H), 6.69 (d, 1H), 6.59 (d, 1H), 
6.44 (d, IH), 6.15 (s, IH), 5.96 (dd, IH), 5.45 (s, IH), 5.27 (s, IH), 4.95 (s, IH), 4.17 
(q, 2H), 3.87 (s, 3H), 2.55 (d, IH), 2.26 (dd, IH), 2.20 (s, 3H), 1.15 (d, 6H); 
HRMS m/z calcd for C24H26O2CIN: 395.1652 (M+H) + . Found: 395.1645; 
Anal, calcd for C24H26O2QN O.333H2O: C, 71.73; H, 6.69; N, 3.49. Found: C, 71.71; 
H, 6.32; N, 3.35. 

Example 49 

2.5-d i hvdro-10-methoxy-7 ? 4-rrimethvl-r-me f hvlene.1H.rnh P n7 0 nvr a nor^ 4.fl r inft| j n( .. 

5-pronanol. acetate (e.ste.r) 
Example 2B and 2-[(trimethylsayl)methyl]-2-propen- 1-yl acetate were processed as 
in Example 2 to provide the desired compound. 

IH NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, IH), 7.10 (t, IH), 6.75 (dd, IH), 6.65 (d, 

IH), 6.50 (d, IH), 6.18 (s, IH), 5.98 (dd, IH), 5.51 (s, IH), 5.16 (s, IH), 4.98 (s, IH), 

4.48 (q, 2H), 3.93 (s, 3H), 2.25 (s, 3H), 1.22 (s, 6H); 

HRMS calcd m/z for C26H29O4N: 419.2097 (M+H) + . Found: 419.2095; 

Anal, calcd for C26H29O4N O.25H2O: C, 73.65; H, 7.01; N, 3.30. Found: C, 73.83; H, 

6.91; N, 3.20. 

Example 50 

2 . 5-dihYdro-10-methoxY- 2,2,4-trimeth v l -5-(4-methvlphenvn-1H-rnhenzopvranof3.4- 

flquinoline 

Example IF and 4-methylphenylmagnesium bromide were processed as in examples 
1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 
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1H NMR (300 MHz, DMSO-^) 8 8.00 (d. 1H), 7.02 (q, 4H), 6.89 (t, 1H), 6.72 (s, 1H), 
6.69 (d. 1H), 6.55 (d, 1H), 6.41 (d, 1H), 6.18 (br s, 1H), 5.37 (br s, 1H), 3.79 (s, 3H) ' 
2.18 (s, 3H), 1.83 (s, 3H), 1.23 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C27H27NO2: G, 81.58; H, 6.85; N, 3.52. Found: C, 81.56; H, 7 25- N 
3.29. 

Example 5J 

frf3-fluoro-4-nyrhv1nhffnvlV7 5-diiivdro.in.m ft thnY v.2.2.4-tri^ fT h y i- 

lH-rilhen7onvranon.4-nqninn1in < » 
Example 2B and 3-nuoro-4-methylphenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 
MS (DCI/NH3) m/z 416 (M+H)+; 

1H NMR (300 MHz, DMSO-d*) 5 8.01 (d, 1H), 7.11(t, 1H), 6.95-6.84 (m, 3H), 6.74 (s, 
1H), 6.71 (d, 1H), 6.57 (d, 1H), 6.46 (d, 1H), 6.23 (s, 1H), 5.39 (s, 1H), 3.79 (s, 3H) ' 
2.11 (s, 3H), 1.85 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C27H26NO2F: C, 78.05; H, 6.31; N, 3.37.. Found: C, 77.80- H 6 51- N 
3.06. - 

Example 52 

H3-bromOPhfinvl)-2.5-dihvdro-10.methnvv.9 .2.4-trimp.thvl.1H-ri1hen 7 n rY ^ T1 np 4- 

flquinoline 

Example IF and 3-bromophenylmagnesium bromide were processed as in examples 
1G and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 462 (M+H) + ; 

»H NMR (300 MHz, DMSO-dg) 8 8.02 (d, 1H), 7.36 (m, I H), 7.30 (m, 1H), 7.17 (m, 
2H), 6.93 (t, 1H), 6.79 (s, 1H), 6.72 (d, 1H), 6.58 (d, 1H), 6.48 (d, 1H), 6.24 (br s, 
1H), 5.41 (brs, 1H), 3.80 (s, 1H), 1.85 (s, 3H), 1.23 (s, 1H), 1.16 (s, 1H). 

Example 53 

2,5-dihYdrP-IO-methpxy-?. 7 4-frimethvl-5-rnhenvlmethvn-iH.rnh en7npvr.nnH 4= 

tlquinoling 

Example 2B and benzylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H) + ; 
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»H NMR (300 MHz, DMSO-d 6 ) 8 8.02 (d, IH), 7.31 - 7.18 (m. 3H), 7.12 (m, 3H), 6.75 
(d, 1H),'6.63 (d, IH). 6.46 (d, IH), 6.15 (d, IH), 5.93 (dd, IH). 5.43 (s, IH) 3 89 (s 
3H), 2.98 (dd, IH), 2.74 (dd, IH), 2.23 (s, 3H), 1.16 (s. 3H). 1.15 (s, 3H); 
Anal, calcd for C27H27NO2 O.25H2O: C, 80.67; H, 6.89; N, 3.48. Found: C 80 78- H 
7.08; N, 3.26. 

Example 54 

2.frd i hvdro-1frmfftho*Y-7?4-trime^ 

Example 2B and propylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/z 350 (M+H) + ; 

IH NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, IH), 7.05 (t, IH), 6.69 (d, IH), 6.58 (d, IH), 
6.54 (d, IH), 6.10 (d, IH), 5.70 (m, IH), 5.44 (s, IH), 3.85 (s, 3H), 2.16 (s, 3H), 1.70 
(m, IH), 1.43 - 1.31 (m, 3H), 1.16 (s, 3H), 1.14 (s, 3H), 0.83 (t, 3H); 
Anal, calcd for C23H27NO2: C, 79.05; H, 7.79; N, 4.01. Found: C, 78.76; H 7 86- N 
3.84. ' ' * 

Example 55 

5-(4-fluoronhenvn-? 5.HihWm . in. mft thn y y-7 ?,4-trim ff fhvi. 
lH-nihen7npvranhH d- flquinnlinc. 
Example 2B and 4-fluorophenylmagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 

IH NMR (300 MHz, DMSO-d 6 ) 8 7.99 (d, IH), 7.11 (d, IH), 6.92 (m, 2H), 6.71 (s, 
IH), 6.68 (s, IH), 6.55 (d, IH), 6.43 (d, IH), 6.21 (s, IH), 5.39 (s, IH) 3 99 (s 3H) 
2.11 (s, 3H), 1.84 (s, 3H). 1.22 (s, 3H), 1.14 (s, 3H); 
HRMS calcd m/z for C27H26O2NF: 415.1948 (M+H) + . Found: 415.1947. 

Example 56 

5-(3-flwrophPnvl)-2, < >.dil 1 vdro-1 0-methox v- ? 7 4-trimerhvi-m.mh en7 npvr a nnn a. 

flouinolinft 

Example 2B and 3-fluorophenylmagnesium. bromide were processed as in Example 
1 1 to provide the desired compound. 

IH NMR (300 MHz, DMSO-d 6 ) 8 8.03 (d, IH), 7.22 (q, IH), 6.90 (m, 4H), 6.78 (s, 
IH). 6.73 (d, IH), 6.56 (d, IH), 6.46 (d, IH), 6.24 (s, IH), 5.40 (s, IH) 3 79 (s 3H) 
1.85 (s,3H), 1.20 (s, 3H), 1.15 (s, 3H); 

HRMS calcd m/z for C26H24O2NF: 402.1869 (M+H) + . Found: 402.1865; 
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Anal, calcd for C26H24O2FN 2.25H2O: C, 70.65; H, 6.50; N, 3.17. Found: C, 70.56; H 
6.18; N $ 2.83. 

Example 57 

Example 2B and methylmagnesium iodide were processed as in Example 1 1 to 
provide the desired compound. 

1H NMR (300 MHz, DMSO-dg) 8 7.91 (d, 1H), 7.02 (8, 1H), 6.67 (d. 1H), 6.54 (s, 1H), 
6.52 (d, 1H), 6.08 (s, 1H), 5.87 (q, 1H), 5.43 (s, 1H), 3.85 (s, 3H), 2.16 (s, 3H), 1.25 
(d, 3H), 1.18 (s, 3H), 1.13 (s, 3H); 

HRMS calcd m/z for C21H23O2N: 321.1729 (M+H)+. Found: 321.1728. 

Example 58 

2.5-dihvdrO- 1 P-me thpxv-2.2,4-trimethvl-5-f 1 -methvlerh y lV 1 H-f 1 1h^n^onvrannn 4- 

flquinoline 

Example 2B arid 2-propylmagnesium chloride were processed as in Example 11 to 
provide the desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.99 (d, 1H), 7.03 (t, 1H). 6.57 (d, 1H), 6.45 (d, 1H), 
6.53 (d, 1H), 6.18 (s, 1H), 5.45 (s, 1H), 5.31 (d, 1H), 3.85 (s, 1H), 2.16 (s, 3H), 1.79 ' 
(m, 1H), 1.30 (s, 3H), 1.01 (s, 3H), 0.93 (d, 3H), 0.62 (d, 3H); 
HRMS calcd m/z for C23H27O2N: 349.2042 (M+H)+. Found: 349.2041. 

Example 59 

2.5-dihvdro-10-mfffhnYv.7 2.4.trimethv1- 5-(2-methv1prnp Y l)-lH- 
. mhenzonvranori4-flqiiino[ine 
Example 2B and sec-butylmagnesium chloride were processed as in Example llto 
provide the desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.93 (d, 1H), 7.03 (t, 1H), 6.67 (d, 1H), 6.51 (q, 2H), 
6.08 (s, 1H), 5.77 (dd, 1H), 5.43 (s, 1H), 3.85 (s, 3H), 2.18 (s, 3H), 1.72 (m, 2H), 1.76 
(d, 6H), 0.86 (d, 3H), 0.74 (d, 3H); 

HRMS calcd m/z for C24H29O2N: 363.2198 (M+H)+. Found: 363.2208; 

Anal, calcd for C24H29NO2: C, 79.30; H, 8.04; N, 3.85. Found: C, 79.63; H, 7.83; N 

3.89. 

Example 60 

5-ethvl-2.5-dihvdrn.in.m P? hoxv-2.2.4.trimethvl-lH-fnhen7npvrnnnn4- 

flquinoline 
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Example 2B and ethylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) rn/z 336 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 7.92 (d, 1H), 7.03 (t, 1H), 6.67 (d, 1H), 6.54 (t, 2H), 
5 6.10 (s, 1H), 5.55 (dd, 1H), 5.44 (s, 1H), 3.84 (s, 3H), 2.16 (s, 3H), 1.63 (m, 1H) 1 44 
(m, 1H), 1.15 (s, 6H), 0.84 (t, 3H); 

Anal, calcd for C 2 2H 2 50 2 N-2.25 H 2 0: C. 77.73-; H, 7.56; N, 4.12. Found: C, 77 95- H 
7.60; N, 4.07. 

10 Example 61 

2 J-d i hvdrO-10-methQXV-? ? 4-trimethvl-IH.mh e nzonvrannn 4.f1 0 ninnHnP.S- 

carboximidic acid ethvl exter 
A solution of Example 44 (0.040 g, 0. 120 mmol) in ethanol (5 mL) was cooled to -5 
°C, saturated with hydrogen chloride gas, stirred for 1 0 minutes at -5 °C, stirred 14 hours at 
15 room temperature, neutralized with NaHCC>3, and extracted with diethyl ether. The extract 
was dried (Na 2 S0 4 ), filtered, and concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 379 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d„ 1H), 7.32 (s, 1H), 7.05 (t, 1H), 6.69 (t, 2H), 
6.61 (d, 1H), 6.22 (s, 1H), 6.14 (s, 1H), 5.44 (s, 1H), 3.92 (m, 2H), 3.82 (s. 3H), 2 06 
20 (s, 3H), 1.20 (s, 3H), 1.12 (s, 3H), 1.02 (t, 3H). 

Example 62 

2,5-dihvdro-lo-metho^Y-2 l ?4-tpmethvl-^methvleneiH-rnh P n 7 npvrn n nr3.4-n 1 ninniin^ 

5-propanol 

25 A solution of Example 49 (0.060 g, 0. 143 mmol) in 1:1 methanol/water (10 mL) 

was treated with K 2 C0 3 (0.080 g, 1.0 mmol), stirred for 24 hours at room temperature, 
neutralized with 10% HC1, and extracted with ethyl acetate. The extract was washed with 
brine, dried (MgS0 4 ), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25% dichloromethane/ethyl acetate to provide the desired 

30 compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.72 (d, 2H), 7.59 (t, 1H), 7.40 (t, 2H), 
6.93 (t, 1H), 6.70 (d, 1H), 6.61 (d, 1H), 6.43 (d, 1H), 6.25 (d, 1H), 6.18 (s, 1H), 5.44' 
(s, 1H), 3.90 (s, 3H), 3.66 (q, 1H), 2.95 (d, 1H), 2.16 (s, 3H), 1.16 (s, 6H); 
HRMS calcd m/z for C28H27O3N: 425.1991 (M+H) + . Found: 425.2005. 



35 
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2 . 5-dihYdrO-10-methOXV-? ? 4.N.N-nemnmethvl-1H.mhftn 7 nnvr«nnre 4.p auino ij nft .<;. 

aesamidfi 

Example 46 was hydrolyzed with lithium hydroxide in THF to provide the 
corresponding acid which was then coupled to N,N-dimethylamine with l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide to provide the desired compound. 
1H NMR, (300 MHz, DMSO-dfi) 5 7.94 (d ; 1H), 7.04 (t, 1H), 6.70 (d, 1H), 6.59 (d, 1H), 
6.46 (d, 1H), 6.26 (d, 1H), 6.15 (s, 1H), 5.44 (s. 1H), 3.86 (s, 3H), 2.88 (q, 1H),.2.81 
(s, 3H), 2.55 (s, 3H). 2.25 (s, 1H), 2.19 (s, 3H), 1.15 (s, 6H); 
HRMS calcd m/z for C24H28O3N2: 392.2100 (M+H) + . Found: 392.2104; 
Anal, calcd for C24H28N2O3: C, 73.44; H 7.19, 7.35; N, 7.14. Found: C, 73.17; H, 7.19; 
N, 6.85. 

Example 64 

2.5-dihvdrO-10-methoy v-?,2.4,N.N-p^nf3methvl-lH-rnhenznnvr a nnn4-fl q „i nn lin ft . 

5-sthanamine 

A solution. of Example 63 in diethyl ether was reduced at room temperature with 
lithium aluminum hydride to provide the desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.93 (d, 1H), 7.03 (t, 1H). 6.68 (8, 1H), 6.54 (t, 1H). 
6.12 (s, 1H), 5.76 (dd, 1H), 5.44 (s, 1H), 3.85 (s, 3H), 2.18 (s, 3H), 2.05 (s, 6H), 1.18 
(s, 3H), 1.14 (s, 3H); 

HRMS m/z calcd for C24H30O2N2: 378.2307 (M+H)*. Found: 378.2307. 

Example 65 

N-CVCl0propvl-7 ^(jih vdro-lO-methoxv^^^-trimethvl-lH-rnhen^npvrnnnH 4- 

flauinoline-5-acetamirifi 
Example 46 and cyclopropylmethyl amine were processed as in Example 63 to 
provide the desired compound. 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, 1H), 7.70 (d, 1H), 7.03 (t, 1H), 6.68 (d, 1H), 
6.58 (d, 1H), 6.43 (d,), 6.23 (dd, 1H), 6.13 (s, 1H), 5.43 (s, 1H), 3.85 (s, 3H), 2.51 (m, 
2H), 2.07 (d, 1H), 2.03 (s, 3H), 1.17 (s, 3H), 1.13 (s, 3H), 0.60 (m, 2H), 0.31 (s, 2H); 
HRMS m/z calcd for C25H28O3N2: 404.2100 (M+H) + . Found: 404.2092. 

Example 66 

2,5-dihvdrP- 1 0-m<»rhoxv-2.2.4-trimethvl-5-r2-propvn vlV I H-r 1 1h P n 7 onvrannn.4- ■ 

flquinoline 

Example 2B and 2-propynylmagnesium bromide were processed as in Example 1 1 
to provide the desired compound. 



-109- 



WO 99/41256 



PCT/US99/03127 



»H NMR (300 MHz, DMSO-d 6 ) 5 7.97 (d, 1H), 7.06 (t. 1H), 6.71 (d, 1H), 6.56 (q, 2H), 
6.16 (s, 1H), 5.88 (q, 1H), 5.44 (s, 1H), 3.86 (s, 3H), 2.82 (q. 1H), 2.41 (q. 1H), 2.19 
(s, 3H), 1.16 (s, 3H); 

HRMS m/z calcd for C23H23O2N: 345. 1729 (M+H) + . Found: 345. 1738. 

'5 

Example 67 

5-(2.5-dihYdrO- 1 0-methoxv-? 2.4-trimethv). 1 H-f 1 IhenTnnvrn n orU-nqmnnKn.S. 

vlVT.^HVftirannne. 

Example 2B and 2-trimethylsiloxyfuran were processed as in Example 2C to provide 
10 the desired compound. 

MS (DCI/NH3) m/z 390 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.11 (d, 1H), 7.13 (dd, 1H), 6.75 (d, 1H), 6.72 (d, 
1H), 6.64 (d, 1H), 6.37 (d, 1H), 6.25 (dd, 1H), 6.23 (d, 1H), 5.83 (d, 1H), 5.47 (s, 1H), 
5.12 (dd, 1H), 3.87 (s. 3H), 2.03 (s, 3H), 1.30 (s, 3H), 1.09 (s, 3H); 
15 Anal, calcd for C24H23NO4: C, 74.02; H, 5.95; N, 3.60. Found: C, 73.89; H, 5.94; N, 
3.51. 

Example 68 

5-(3-bUtenvl)-2,5-dihdvro-10-methoxv-2 7 d -trimethvl-IH-rilhenrnpyrannn 4. 

20 flquinoline 

Example 2B and 3-butenylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/z 362 (M+H) + ; 

»H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, 1H), 7.05 (t, 1H). 6.68 (d, 1H), 6.58 (d, 1H), 
25 6.57 (d, 1H), 6.10 (s, 1H), (5.78 (dddd, 1H), 5.65 (dd, 1H), 5.44 (s, 1H), 5.00 (dd, 
1H), 4.93 (dd, 1H), 3.85 (s, 3H), 2.16 (s, 3H), 2.10 (m, 2H), 1.78 (m, 1H), 1.45 (bm. 
1H), 1.16 (s, 3H), 1.14 (s. 3H); 

HRMS calcd m/z for C24H27NO2: 361.2042 (M+H)+ Found: 361.2039. 

30 Example 69 

2,^dihYdr0-10•meIhoxy-2■2,4-trimethvl-l.H-^nhe^7n p v^ a nof3■4-^q. 1 inoline-5.p^npnnnl 
Example 2 (52.0 mg, 0. 15 mmol) in THF (4 mL) at 0 °C was treated dropwise with 
0.5M 9-BBN (600 nL, 0.30 mmol), stirred overnight at room temperature, cooled to 0 °C, 
treated sequentially with 2.5M NaOH (400 \iL, 1.0 mmol), and 30% H2O2 (250 uL), 
35 . stirred for 2 hours at room temperature, partitioned between 1: 1 ethyl acetate/water, and 
extracted with ethyl acetate. The extract was washed with brine, dried (Na 2 S04), .filtered, 
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and concentrated. The residue was purified by flash chromatography on silica gel with 30% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 366 (M+H) + ; 

lH NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d. 1H), 7.05 (t, 1H), 6.68 (d. 1H), 6.58 (d, 1H). 
6.53 (d, 1H), 6.10 (s, 1H), 5.70 (dd, 1H), 5.44 (s, 1H), 4.36 (t, 1H), 3.85 (s, 3H), 3.33* 
(m, 2H), 2.16 (s, 3H), 1.40-1.75 (bm, 4H), 1.17 (s, 3H), 1.14 (s, 3H); 
HRMS calcd m/z for C23H27NO3: 365. 1991 (M+H)+. Found: 365. 1991 

Example 70 

1 0-ethvl-2„Vtiihydro-2 , 2 4-trim^ . 

Example 70A 

Example 3C (0.208 g. 0.493 mmol) and tetraethyltin (0,444 g, 1 .89 mmol) were 
combined with (U-bis(diphenylphosphino)ferrocene)pdIadium(II)- 
chloride dichloromethane (0.039 g, 0.047 mmol) in l-methyl-2-pyrrolidinone (3 mL) at 
80 °C for 16 hours and concentrated to provide the desired compound 
MS 

Example 70 

l frethyl-2 , 5-dihy(jro-??4-trimethvl-5-nhenvl-iH-rnh ff n 7 npvr a nn r T 4-n 1 „innn^ 
.Example 70A was processed as in examples IF, 1G, and 1 to provide the desired 
compound. 

MS (DCI/NH3) m/z 382 (M+H) + ; 

1H NMR (300 MHz, DMSO) 5 7.37 (d, 1H), 7.21-7.16 (m, 5H), 6.85, (dd, 1H), 6.75 (s, 
1H), 6.73 (dd, 1H), 6.68 d, 1H), 6.58 (dd, 1H), 6.21 (s, 1H), 5.39 (s, 1H), 3 02-2 75 
(m, 2H), 1.79 (s, 3H), 1.24 (s, 3H), 1.15 (s, 3H), 1.15 (m, 3H); 
HRMS calcd for C27H27NO: 38 1 .2093 (M+H) + . Found 38 1 .2096. 

Examnle 71 

2,5-dihyrirP-? ? 4 10-frrr n metnvl-5-phf»nvl-iH.riih f -n7nrvr a n o n.4-n 1 ,,;n f M;n. 
Example 3C and tetramethyltin were processed as in Example 70 to provide the 
desired compound. 
MS (DCI/NH3) m/z 368 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.44 (d, 1H). 7.21-7.12 (m, 5H), 6.82 (dd, 1H), 6.74 
(d, 1H), 6.71 (s, 1H), 6.69 (dd, 1H), 6.59 (dd, 1H), 6.21 (s, 1H), 5.39 (s 1H) 2 51 (s 
3H), 1.80 (s, 3H), 1.25 (s, 3H), 1.16 (s, 3H); 

HRMS calcd m/z for C26H25NO: 367.1936 (M+H) + . Found: 367.1931. 
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Example 72 

5-f3^dichlomnhenvn-10-ethvl-2.5^ihvdrn -2.2A-tri m ft h Y t. |H -' 
fl1benzonvranon.4-nquinnlinft 
Example 70A and 3.5-dichlorophenylmagnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
MS (DCI/NH3) ra/z 450 (M+H)+; 

!H NMR (300 MHz, DMSadfi) 5 7.43 (d, 1H), 7.43 (t, 1H), 7. 18 (d, 2H), 6.91 (dd, 
1H), 6.80 (dd, 1H), 6.78 (d, 1H), 6.72 (s, 1H), 6.62 (dd, 1H), 6.35 (s, 1H), 5.42 (s, 
1H), 3.15-2.75 (m, 2H), 1.79 (s. 3H), 1.27 (s, 3H), 1.14 (s, 3H). 1.13 (t, 3H); 
HRMS calcd m/z for C27H25NOCI2: 449. 1 3 1 3 (M+H)+. Found: 449. 1330. 

Example 73 

5-(3.5-dichIoroph(»nvl^ i S .dihvdro-2.2.4.N.tp.tram«».r^y |. 
lH-niben70Dvranon.4-nquinnlin-1f)- a min^ 

TfO XInV 
H 

Example 73A 

Example 3C and 3,5-dichlorophenylmagnesium bromide were processed as in 
Example 72 to provide the desired compound. 
MS (DCI/NH3) m/z 539 (M+H)+ 

Example 73 

S-f3.5-dichlorophenvn.9 5-dihvdro-2.2.4.N-tetramethvl- 
lH-rnhen7 opyranor34-flQuinolin-10-amine 
Example 73A was processed as in Example 3 to provide the desired compound. 
MS (DCI/NH3) m/z 45 1 (M+H)+; 

1H NMR (300 MHz,- DMSO-d 6 ) 5 7.91 (d, 1H), 7.45 (dd, 1H), 7.20 (m, 2H), 6.83 (dd, 
1H), 6.75 (d, 1H), 6.71 (s, 1H), 6.22 (dd, 1H), 6.18 (s, 1H), 6.17 (dd, lH), 5:57 (d, 
1H), 5.44 (s, 1H), 2.65 (d, 3H), 1.85 (s, 3H), 1.24 (s, 3H), 1.15 (s, 3H); 
HRMS calcd m/z for C26H24N2OCI2: 450,1266 (M+H)+. Found: 450.1267. 

Example 74 
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5-(3,^-clichi0r0Phenvn-2.5-dihvdro-2.2.4-rri methv1-N-O-pmpftnvlV1H. 
f nbenzopy ranor3.4-flQuinolin- 1 0-amip ff 
Example 73A and allylamine were processed as in Example 3 to provide the desired 
compound. 
5 . MS(Da/NH 3 )m/z477(M+H) + ; 

»H NMR (300 MHz, DMSO-cfc) 5 7.99 (d. 1H), 7.49 (dd. 1H), 7.27 (d, 2H), 6.82 (dd, 
1H), 6.77 ( d, 1H), 6.75 (s, 1H), ). 6.25 (dd, 1H), 6.21 (s, 1H), 6.20 (dd, 1H). 5.95- 
5.86 (m, 1H), 5.69-5.65 (m, 1H), 5.48 (s, 1H), 5.18-5.12 (m, 1H), 5.11-5.06 (m, 1H), 
3.78-3.70 (m, 2H), 1.88 (s, 3H), 1.30 (s, 3H), 1.20 (s, 3H); 
) HRMS calcd m/z for C28H26N2OCI2: 476. 1422 (M+H) + . Found: 476. 1428. 

Example 75 

2.5-dihYdrQ-22 . 4-tnniethvl-5-phenvl.l0-r2-nronvnv1nxv'>-1 H .rilhen7npvr a nnf^ 4. 

flquinoline 

i Example 7 and propargyl bromide were processed as in Example 9A to provide the 

desired compound. 
MS (DCI/NH3) m/z 408 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 1.12 (s, 3H), 1.23 (s, 3H), 1.83 (s, 3H), 3.59 (t, 1H,), 
4.81 (d, 2H), 5.39 (or s, 1H), 6.19 (br s, 1H), 6.47 (d, 1H), 6.61 (d, 1H), 6.71 (d, 1H), 
6.78 (s, 1H), 6.90 (t, 1H), 7.14-7.22 (m, 5H), 8.02 (d,. 1H); 

Anal, calcd for C28H25NO2: C, 82.53; H, 6.18; N, 3.44. Found: C, 82.64; H 6.31; N, 
3.38. 

Example 76 

2.5-dihYdr0-2.2 , 4-rrimethvl-5-nhenvl-10.r2- n rnp ff nvln y v- > .lH-rnhPn 7 opvranof3 4- 

flquinoline . 

Example 7 and allyl bromide were processed as in Example 9A to provide the 
desired compound. 
MS (DO) m/z 410 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 6 1.15 (s. 3H), 1.23 (s, 3H), 1.84 (s, 3H), 4.51-4.64 (m, 
2H), 5.26 (dq, 1H), 5.39 (br s, 1H), 5.40 (dq, 1H), 6.12 (ddt. 1H), 6.21 (br s, 1H), 6.44 
(dd, 1H). 6.55 (dd, 1H), 6.69 (d, 1H), 6.77 (s. 1H), 6.88 (t, 1H), 7.15-7.24 (m, 5H), 
8.06 (d, 1H); 

HRMS calcd m/z for C28H27NO2: 409.2042 (M+H)+. Found: 409.2039. 

Example 77 
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2 . 5-dihYdro-2,2 . 4-trimnhvl- < >-r2-nronenvlV1H-rnben7op v rannn <uf| niiinTrlinr- 

lOmethannl 

A solution of Example 4 (32 rag, 0.085 ramol) in dichloromethane (3 mL) under 
argon, at -78° C, was treated drop wise with diisobutylaluminum hydride (1.0 M) in 

5 cyclohexanes (0.400 mL, 0.40 mmol), wanned to 0 °C for 3.5 hours, treated with 

Rochelle's salt, separated, and extracted with ethyl acetate. The extract was dried (MgSC>4), 
filtered, and concentrated. The residue was applied to two 10 x 20 cm, 0.25 mm thick silica 
gel plates which were eluted three times with hexane, then ethyl acetate/hexanes (10:90). 
The product band was scraped off and extracted with ethyl acetate to provide the desired 

} compound. 

MS (DCI/NH3) m/z 348 (M+H)+; 

1H NMR 5 7.47 (d, 1H), 7.14 (m, 2H), 6.80 (dd, 1H), 6.64 (d, 1H), 6.17 (m, 1H), 5.81 
(ddm, 1H), 5.73 (dd, 1H), 5.46 (m, 1H), 5.32 (dd, 1H), 5.02 (dm, 1H), 4.94 (dm, 1H), 
4.62 (m, 2H), 2.30 (m, 2H), 2.17 (s, 3H), 1.19 (s, 3H), 1.16 (s, 3H); 
i HRMS Calcd m/z for C23H25NO2: 347.1885 (M+H)+. Found: 347.1897. 

Example 78 

'. 2.5^ihvdrff-2,2,4-trimwhvM-(2n^ 

carhoxvlic ncid 

Example 74 and chIorotris(triphenylphosphate)rhodium(I) chloride were processed 
as in Example 3 to provide the desired compound. 
MS (DCI/NH3) m/z 437 (M+H) + ; 

J H NMR (300 MHz, DMSO-d 6 ) 8 7.91 (d, IH), 7.44 (dd, 1H), 7.19 (d, 2H), 6.74 (d, 
IH), 6.70 (s, 1H), 6.69 (dd, 1H), 6.26 (dd, 1H), 6.22 (s, 1H), 6.11 (dd, 1.0 Hz, 1H), 
5.43 (s, 1H), 5.15 (s, 2H), 1.84 (s, 3H), 1.23 (s, 3H), 1.15 (s, 3H). 

Example 79 

5-r3.5-di<;hlorophpnvn-10-ethoxv-2.5-dihvdrn-2^ 4-trim ff fhvi.m. 
rnbenzopyranor3.4-flquinr)line. 
Example 9A and 3,5-dichlorophenylmagnesium bromide were processed as in 
examples 1G and 1 to provide the desired compound. 
MS (DCI) m/z 466 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.10 (d, 1H), 7.46 (t, IH), 7.13 (d, 2H), 6.95 (dd. 
1H), 6.81 (s, IH), 6.72 (d, 1H), 6.60 (d, 1H), 6.51 (d, 1H), 6.32 (d, 1H), 5.44 ( s, 1H), 
3.99-4.12 (m, IH), 1.87 (s, 3H), 1.37. (t. 3H), 1.23 (s, 3H), 1.20 (s, 3H); 
HRMS calcd m/z for C27H25NO2CI2: 465.1262 (M+H) + . Found 465.1277. 
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Example 80 

Example 7A and 3,5-dichlorobenzylmagnesium bromide were processed as in 
examples 7B and 7 to provide the desired compound. 
MS (DCI) m/z 438, 440 (M+H)+; 

l H NMR (300 MHz, DMSO-d 6 ) 5 9.79 (s, 1H), 8.18 (d, 1H), 7.44 (t, 1H), 7.12 (dd, 
2H), 6.79 (d, 1H), 6.77 (s, 1H), 6.73 (d, 1H), 6.45 (d, 1H), 6.28 (dd, 1H), 6.23 (d, 1H), 
' 5.43 (s, 1H), 1.87 (d, 3H), 1.22 (s, 3H), 1.16 (s, 3H); 
HRMS calcd m/z for C25H21CI2NO2: 437.0949 (M+H) + . Found: 437.0955. 

Example 81 

5-f3.5-dichlQrophepyl)-2,^ 

10-vnmethvlcarhnnntff 
Example 80 and methylchloroformate were processed as in examples 7B and 7 to 
provide the desired compound. 
MS (DCI/NH3) m/z 496 (M+H) + ; 

l H NMR (300 MHz, DMSO-d 6 ) 5 7.58 (d, 1H), 7.45 (t, 1H), 7.24 (m, 2H), 7.02 (t, 1H), 
6.82 (s, 1H), 6.80 (dd. 1H), 6.75 (dd, 1H), 6.74 (d, 1H), 6,48 (s, 1H), 5.43 (s, 1H), 
3.79 (s, 3H), 1.79 (s, 3H), 1.25 (s, 3H), 1.13 (s, 3H); 

Anal, calcd for C27H23NO4Q2 C, 65.33; H, 4.67; N, 2.82. Found: C, 65.12; H, 4.55, N, 
2.79. 

Example 82 

2.5-dihydro-2,2,4-trimfffhy)-5^^^ 

Example 7A and allylmagnesium bromide were processed as in examples 7B and 7 
to provide the desired compound. 
MS (DCI/NH3) m/z 334 (M+H) + ; 

lH NMR (300 MHz, DMSO-d 6 ) 5 9.77 (s, IH), 8. 10 (d, 1H), 6.88 (t, 1H), 6.58 (d, 1H). 
6.53 (d, 1H), 6.35 (d, 1H), 6.05 (s, 1H), 5.89-5.72 (m, 2H), 5.44 (s, 1H), 5.03 (d, 1H), 
4.99 (d, 1H), 2.50-2.40 (m, 1H), 2. 25-2.18 (m, 1H), 2.16 (s, 3H), 1.16, (s, 3H), 1.15 
(s. 3H); 

HRMS calcd m/z for C22H23NO2: 333. 1729 (M+H)+. Found 333,1734. 

Example 83 

10-(brQmodifluoromethoxv , )-2.5-flihvm. 7 „2.4-trim t »thv|.5-r2.pmp^nvlVl^- 
rilhenzopvr anor3.4-nqninnlin^ 
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Example 82 and dibromodifluoromethane were processed as in examples 7B and 7 
to provide the desired compound. 
MS (DCI/NH3) m/z 462 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.60 (d. 1H), 7.21 (t, 1H), 7.0 (m, 1H), 6.95 (dd, 1H), 
6.64 (d, 1H), 6.35 (s, 1H), 5.89-5.76 (m, 2H), 5.46 (s, 1H), 5.04 (dd, 1H), 4.96 (dd, 
1H), 2.55-2.44 (m, 1H), 2.33-2.25 (m, 1H), 2.18 (s, 3H), 1.19, (s, 3H), 1.17 (s, 3H);' 
HRMS calcd m/z for C23H22F 2 N0 2 Br: 461.0802 (M+H) + . Found 461.0815. 

Example 84 

r3-( 2. 5-d i hYdro- 1 0-mPlhoxv-??.4-trimemvl-lH-rnhen7onv ra n o fl,4-n 1 nm 

5-vDnhenvll methvlcarhonate 

Example 13 and methylchloroformate were processed as in Example 10 to provide 
the desired compound. 
MS (DCI/NH3) m/z 458 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.25 (t, 1H), 7.12 (d, 1H), 7.01 (q, 1H), 

6.90 (q, 2H), 6.78 (s, 1H), 6.72 (d, 1H), 6.57 (q, 1H), 6.44 (q, 1H), 6.20 (d, 1H), 5.39 

(s, 1H), 3.80 (s, 3H), 3.63 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C28H27NO5: C, 73.50; H, 5.94; N, 3.06. Found: C, 73.63; H, 6 20- N 

2.86. 

Example 85 

2.5-dihvdro-10-mefhnYY-S. H -methoxvphpnvn-2.2.4-trimethy1- 
lH-rnhffn zopvranoH.4-flquinoIine 
Example 13 and methyl iodide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 8 8.01 (d, 1H), 7.13 (t, 1H), 6.92 (t, 1H), 6.75-6.67 (m, 
5H), 6.57 (dd, 1H), 6.46 (dd, 1H), 6.20 (d, 1H), 5.39 (s, 1H), 3.80 (s, 3H), 3.63 (s, 
3H), 1.88 (s, 3H), 1.22 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C27H27NO3: C, 78.42; H. 6.58; N, 3.38. Found: C, 78.58; H. 6.55- N 
3.23. 

Example 86 

2,5-dihvdro- 1 0-methoxv-2.2 4-trimeth vl-5-ru? - propenvlnx v^ny'l- 
lH-rnhen zopvranon.4-f1quinoline 
Example 13 and allyl bromide were processed as in Example 14 to provide the 
desired compound. 
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MS (DCI/NH3) m/z 440 (M+H) + ; 

*H NMR (300 MHz, DMSO-de) 5 8.02 (d, 1H), 7.13 (t, 1H), 6.92 (t, 1H), 6.78-6.67 (in, 
5H), 6.56 (d, 1H), 6.46 (d, 1H), 6.20 (d, 1H), 5.95 (m, 1H), 5.40 (s, 1H), 5.31 (dd, 
1H), 5.21 (dd, 1H), 4.42 (d, 2H), 3.80 (s, 3H), 1.86 Cs, 3H), 1.23 (s, 3H), 1.16 Cs, 
3H); 

Anal, calcd for C29H29NO3: C, 79.24; H, 6.64; N, 3.18. Found: C, 78.87; H, 6.46; N, 
3.07. 

Example 87 

2.5-dihYdlO-1 0-methoxv-? 7 4-trimethv1-5-r 3 -fnhenvlmfithoxvtphgnyl1. 
1 H-f 1 lhen/onvranor3.4-nni]innlinft 
Example 13 and benzyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 490 (M+H)+; 

!H NMR (300 MHz, DMSO-d 6 ) 5 8.06 (d, 1H), 7.40 (m, 5H). 7.18 (t, 1H), 6.97 (t, 1H), 

6.90-6.85 (m, 2H), 6.80-6.74 (m, 3H), 6.62 (d, 1H), 6.48 (d, 1H), 6.24 (d, 1H), 5.45 (s, 

1H), 5.03 (d, 2H), 3.85 . (s, 3H), 1.92 (s, 3H), 1.29 (s, 3H), 1.21 (s, 3H); 

Anal, calcd for C33H31NO3: C, 80.95; H, 6.38; N, 2.86. Found: C, 80.81; H, 6.24; N, 

2.96. 

Example 88 

H3-(CYClOProi>vlmethoxv'>nhenvn-2'>-Hi hvdro-IO-mprhoxv-2.2 4-trim Pr hYl- 
lH-rnhen ?opvranor3.4-flquinoline 

Example 13 and cyclopropylmethyl bromiode were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 454 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.01 (d, 1H), 7.12 (t, 1H), 6,92 (t, 1H), 6.74-6.68 {m, 
5H), 6.55 (d, 1H). 6.46 (d, 1H), 6.20 (s, 1H). 5.39 (s, 3H), 3.79 (s, 3H), 3.66 (d, 2H), 
1.86 (s, 3H). 1.23 (s, 3H), 1.16 (s, 3H), 1.12 (m, 1H), 0.50 (q. 2H), 0.24 (q, 2H); 
Anal, calcd for C30H31NO3: C, 79.44; H, 6.88; N. 3.08. Found: C. 79.12; H, 6.72; N 
2.99. 

Example 89 

2 1 g-dihYdro-10-me thoxy-2,2.4-trimethvl-5-n-r2.n-piperidinvlVrho Y v1p h P n Y 1- 
1 H-f 1 lhenzoovranof3.4-flqninnline 
Example 13 and 1 -(2-chloroethyl)piperidine were processed as in Example 14 to 
provide the desired compound. 
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MS (DCI/NH3) m/z 5 1 1 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.12 (t, 1H), 6.92 (t, 1H), 6.77-6.68 (m, 
5H), 6.57 (d, IH), 6.46 (d, IH), 6.20 (d. 1H). 5.39 (s, 1H), 3.91 (t, 2H), 3.80 (s, 3H), 
2.55 (t, 2H), 2.35 (b. 4H), 1.92 (s, 3H), 1.46 (b, 4H), 1.36 (b, 2H), 1.22 (s, 3H),' 1 16 
(s, 3H); 

Anal, calcd for C 3 3H3 8 N 2 O3 0.5H2O: C, 76.27; H, 7.56; N, 5.39. Found: C, 76.26; H 
7.38; N, 5.28. , 

Example 90 

S-G-hexvloxynhenvlV^.S- dihydro-lO-methoxv-^^^-tri Tr^ ^Y 1 - 
lH-mbenzonwanor3.4-flquinnlinp 

Example 13 and hexyl iodide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 484 (M+H)+; 

!H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, IH), 7.09 (t, 1H), 6.92 (t, 1H), 6.75-6.67 (m, 
5H), 6.56 (dd, 1H), 6.46 (dd, 1H), 6.18 (d, 1H), 5.40 (s, 1H), 3.81 (t, 2H). 3.79 ( S) 
3H), 1.87 (s, 3H), 1.60 (m, 2H), 1.36-1.23 (b, 6H), 1.22 (s, 3H), 1.16 (s, 3H) 0 86 (t 
3H); 

HRMS calcd m/z for C 32 H 37 N03: 483.2773 (M+H) + . Found: 483.2776. 

Example 91 

5-r3-(2,4-dinitrpphenoxy)nhenvn-? 5-dihvdm-10-m ethoxv-?_ 7 4-^,^1. 
1 H-n Ibenznpvrannf 3.4- nouinnlinP! 

Example 13 and l-fluoro-2,4-dinitrobenzene were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 566 (M+H)+; 

l H NMR (300 MHz, DMSO-d 6 ) 5 8.87 (d, 1H), 8.38 (dd, 1H), 7.88 (d, 1H), 7.40 (t, 
1H), 7.20-7.08 (m, 2H), 7.20-7.08 (m, 2H), 6.81 (s, 1H), 6.72 (d, 1H), 6.68 (d, 1H), 
6.62 (d. 1H), 6.46 (dd, IH), 6.24 (d, 1H), 5.40 (s, IH), 3.78 (s, 3H), 1.90 (s, 3H), 1 19 
(s, 3H), 1.13 (s, 3H); 

Anal, calcd for C32H27N3O7: C, 67.95; H. 4.81; N, 7.42. Found: C, 68.20; H 5 05- N 
7.20. 

Example 92 

2,5-dihvdro-10-methoxv-?7 4-trimethvl-S-r V 2-nrnnvT 1 vlnyv>p h ^vll- 
lH-f11ben7onvrannn.4-f1r 1 iiinnlin^ 
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Example 13 and propargyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 566 (M+H) + ; 

1H NMR (300 MHz, DMSO-de) 5 8.00 (d, 1H), 7.13 (t, 1H), 6.92 (t, 1H), 6.80-6.68(m, 
5H), 6.56 (d, 1H), 6.48 (d, 1H), 6.18 (d, 1H), 5.39 (s, 1H), 4.67 (d, 2H), 3.80 (s, 3H), 
3.50 (t, 1H), 1.87 (s, 3H), 1.23 (s, 3H), 1.16 (s, 3H); 

Example 93 

3-r2 . ^dihYdro-10-methoxv-?7.4-trimethvl-lH-rnhen7npvr a n or3.4-n 1 ninn1in. 
5-vl)Dhenol 4-methvlhenzenesulfonntR fester) 
Example 13 and p-toluenesulfonyl chloride were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 554 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.99 (d, 1H), 7.47 (d, 2H), 7.36 (d, 4H), 7.22 (t, 1H), 
7.13 (d, 1H), 6.97 (t, 1H), 6.85-6.78 (m, 2H), 6.70 (d, 1H), 6.68 (s, 1H), 6.59 (dd, 1H), 
6.37 (dd, 1H), 6.24 (d. 1H), 5.39 (s, 1H), 3.80 (s, 3H), 2.43 (s, 3H), 1.74 (s, 3H), 1.24 
(s. 3H), 1.18 (s, 3H); 

Anal, calcd for C33H31NO5S: C, 71.58; H. 5.64; N, 2.52. Found: C, 71.49; H, 5.75; N, 
2.40. 

Example 94 

4-(2 , 5-dihY'jro-.10-methoxv-7..2.4-trirnerhvl- lH-rnhen7npvranor3.4-n qtiinn lin- 

5-vnphenol acetate fester 1 ) 
Example IF and 4-methoxymethoxyphenyl bromide were processed as in examples 
12A-C to provide the desired compound. 
MS (DCI/NH3) m/z 442 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, 1H), 7.19 (d, 2H), 6.99 (d, 2H), 6.91 (t, 1H), 

6.79 (s, 1H), 6.7.1 (d, 1H), 6.58 (d, 1H), 6.46 (dd, 1H), 6.21 (d, 1H), 5.39 (s, 1H), 3.79 

(s, 3H), 2.19 (s„3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.15 (s, 3H); 

Anal, calcd for C28H27NO4: C, 76.16; H, 6.16; N. 3.17. Found: C, 75.79; H, 6.24; N, 

3.03. 



Example 95 

4-(2.5-dihvdro-10-methOXV-2.?4-rrimethvl-lH-rnh e n7npvrannH i 4-n q ninnlin- 

Example 94 was processed as in Example 13 to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H) + ; 
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1H NMR (300 MHz, DMSO-d 6 ) 5 9.29 (s, 1H), 8.05 (d, 1H), 7.00 (d, 2H), 6.95 (t, 1H), 
6.74 (d, 2H), 6.72 (s, 1H), 6.63-6.58 (m, 3H), 6.44 (dd, 1H), 6:15 (s, 1H). 5.41 (s, 
1H), 3.83 (s, 3H), 1.90 (s. 3H), 1.28 (s, 3H), 1.20 (s, 3H); 

Anal, calcd for C26H25NO3: C. 78.17; H, 6.30; N, 3.50. Found: C, 78.59; H, 6.20; N, 
3.12. 

Example 96 

2,5-dihYdro-10-mprhoxv-2.2,4-trimefhvl.5-rr4-rmeth v1thio^m ff thn y v-|p ^ t1 Y | 1 . 

lH-rnhen7npvrannn.4-flquinoline 
Example 95 was processed as in Example 14 to provide the desired compound. 
MS (DCI/NH3) m/z 460 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 6 8.01 (d, 1H), 7.17 (d, 2H), 6.90 (t, 1H), 6.82 (d, 2H), 

6.72 (s, 1H), 6.69. (d, 1H), 6.56 (d, 1H), 6.42 (d, 1H), 6.17 (s, 1H), 5.38 (s. 1H), 5.16 

(s, 2H), 3.80 (s, 3H), 2.11 (s, 3H), 1.85 (s 3H), 1.23 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C28H29NO3S: C, 73.17; H, 6.35; N, 3.04. Found: C, 72.86; H, 6.62; N, 

2.69. 

Example 97 

f4-(2 . 5-dihydrn-10-methoxY-??,,4-trimethvl-iH-riihe n 7npv ra n o r3.4-fig,,inniin- 

5-vPphenvl l dimethvlcarbamate 
Example 95 and dimethylcarbanoylchioride were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 47 1 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.15 (d. 2H), 6.98 (d, 2H), 6.90 (d, 1H), 
6.76 (s, 1H), 6.70 (d, 1H), 6.57 (d, 1H), 6.44 (d, 1H), 6.22 (d, 1H), 5.40 (s, 1H), 3.80 
(s, 3H), 2.98 (s, 3H), 2.85 (s, 3H), 1.86 (s, 3H), 1.23 (s, 3H), 1.15 (s, 3H). 

Example 98 

2,5-dihvdro-10-methoxv-?74.f^ rTi e thvl-5-r4.rphenvlmefhoxvYhppYH- 
lH-rnhen7opvranon.4. flquinolinp. 
Example 95 and benzyl bromide were processed as in Example 14 to provide the 
desired compound. 

MS (DCI/NH3) m/z 490 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, 1H), 7.40-7.28 (m, 4H), 7.08 (d, 2H), 6.90 (t, 
1H). 6.84 (d, 2H), 6.72 (s, 1H), 6.70 (d, 1H), 6.55 (d, 1H), 6.41 (d, 1H), 6.15 (s, 1H), 
5.37 (s, 1H), 4.96 (s. 2H), 3.80 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.15 (s, 3H); 
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. Anal, calcd for C33H31NO3: C, 80.95; H, 6.38; N, 2.86. Found: C, 81.02; H, 6 25- N 
2.76. - 

Example 99 

5 2.5-dihvdro- 1 Q-methoxv-? ? 4-trimethvM.n.r me thn» ymetoiOphgialL: 1 H= 

rnbenzonvranof^.4-flqninnliiM.. 
Example 13 and methoxymethyl chloride were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 444 (M+H)+; 
10 1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.14 (t, 1H), 6.92 (t, 1H), 6.83-6.75 (m, 
4H), 6.70 (d, 1H), 6.58 (d, 1H), 6.47 (q, 1H), 6.21 (s, 1H), 5.40 (s, 1H), 5.06 (s, 2H) ' 
3.80 (s, 3H), 3.30 (s, 3H), 1.89 (s, 3H), 1.24 (s, 3H), 1.16 (s, 3H); 
HRMS calcd m/z for C28H29NO4: 443.2097 (M+H) + . Found: 443.2098. 

15 Example 100 

rf2.5-dihydrp-10-methoxv-7 9 4-trimethvl-1H- m hen7opvr a nnp 4-flqninnlin-S. 
vDnhenvn l-morpholine carboxvlarp 
Example 1 3 and morpholine were processed as in Example 1 5 to provide the desired 
compound. 

20 MS(Dei/NH 3 )m/z513(M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.22 (t. 1H), 7.05 (d. 1H). 6.93 (t, 2H), 
6.83 (s. 1H), 6.77 (s. 1H), 6.71 (d, 1H), 6.57 (d, 1H), 6.48 (q. 1H), 6.23 (d, 1H). 5.40 
(s, 1H), 3.80 (s, 3H), 3.60 (t, 4H), 3.50 (b, 4H). 1.86 (s, 3H), 1.24 (s, 3H), 1 14 (s 
3H); 

25 HRMS calcd m/z for C3iH3 2 N 2 0 5 : 512.2311 (M+H) + . Found: 512.2328. 

Example 101 

2 . 5-dihvdro- 1 0-methoxv-7 7 4-trimethvi-s-n.f fmethvk,,mnvn m ethoxviph*nvn. 

lH-rilhffn 7opvranor3.4-flquinnlin g 
30 A solution of Example 14 (12 mg, 0.005 mmol) in methanol (1 mL) atO °C was 

treated sequentially with Te0 2 (1.6 mg, 0.01 mmol) and acetic acid (50 mg, 0.83 mmol), 
. stirred at ambient temperature overnight, treated with saturated NaHC0 3 and extracted with 
dichloromethane. The extract was washed with water and brine, dried (MgS0 4 ), filtered, 
and concentrated to yield 
35 MS (DCI/NH3) m/z 476 (M+H) + ; 

! H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (dd, 1H), 7.15 (dt, 1H), 6.92 (m, 3H). 6.78 (t, 
1H), 6.74 (s, 1H), 6.70 (d, 1H), 6.58 (d, 1H), 6.47 (d, 1H), 6.19 (d, 1H), 5,40 (d, 1H), 
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5.12 (dd, 1H), 4.93 (q, 1H), 3.79 (d, 3H), 2.57 (d, 3H), 1.87 (d 3H), 1.24 (d, 3H) 1 16 
(d,3H); 

HRMS calcd m/z for C28H29NO4S: 475. 1817 (M+H)+. Found: 475.1819, 

5 Example 102 

Q-f3-f 2 . 5-dihydro- 1 0-mrt hnTv-2.2.4-trimethvl- 1 H-r 1 itv>n 7 n ry r a nnf t, 4.ng,„nnn n . 

5-vDphenyll ester 

Example 13 and thiocarbanoyl chloride were processed as in Example 16 to provide 
the desired compound. 
10 MS (DCI/NH3) m/z 487 (M+H)+; 

1H NMR (300 MHz, DMSO-d*) 6 8.01 (d, 1H), 7.22 (t, 1H), 7.13 (d, 1H), 6.92 (t, 1H), 
6.85 (d, 1H), 6.78 (s, 1H), 6.72 (s, 1H), 6.59 (d, 1H), 6.57 (d, 1H),'6.45 (d, 1H), 6.21 
(s, 1H), 5.39 (s, 1H), 3.80 (s, 3H), 3.29 (s, 3H), 3.22 (s, 3H), 1.86 (s, 3H), 1.24(s 
3H), 1.14 (s, 3H). 



15 , 



20 



30 



Example 103 

2,5-dihYdro-IQ-methoxv-? ? 4-trimethvl- < i-r 3 -rmethvHhin)ph a nvn-m. 
fnbenzonvranof3.4.flquinnliiu». 



Example 103A 

A solution of 3-bromophenylmethoxymethyl ether (3.50 g, 15.0 mmol) in THF 
(150 mL) at -78 °C was treated with n-butyllithium (2.5 M in hexanes, 6.00 mL) over 5 
minutes, warmed to -30 °C, cooled to -78 °C, treated with Example IF in one portion, 
wanned to -40 °C, quenched with saturated NH4CI, wanned to ambient temperature, and 
25 allowed to setde. The supernatant was decanted and concentrated, and the residue was 

partitioned between water and ethyl acetate. The organic layer was washed sequentially with 
water and brine, dried (Na 2 S0 4 ) and concentrated. Flash chromatography of the residue on 
silica gel with 20-25% ethyl acetate/hexane provided the desired compound. 
MS (DCI/NH3) m/z 476 (M+H)+ 



Example 10^ 

2,5-dihvdrp- ] 0-methoxv-? ? 4-trimethvl.S.r3-ff n ethvHhin^hP nY H: | ff . 
fl lhenynpvnnof 3.4-flqninnHfiP 
A solution of Example 103A (20 mg. 0.042 mmol) and triethylsilane (49 mg, 0.42 
35 mmol) in dichloromethane (1 mL) at ambient temperature was treated with BF 3 OEt 2 (60 
mg, 0.42 mmol), stirred for 24 hours, and treated with saturated NaHC0 3 . The aqueous 
layer was extracted with dichloromethane, and the combined extracts were washed 
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sequentially with 1M NaOH and brine, dried (Na 2 S04), filtered, and concentrated. Hash 
chromatography of the residue on silica gel with 10-25% ethyl acetate/hexane provided the 
desired compound. 
MS (DCI/NH3) m/z 430 (M+H)+; 
5 »H NMR (300 MHz, DMSO-de) 5 8.01 (d, 1H), 7.15 (t. 1H), 7.05 (s, 1H), 7.03 (d, 1H), 
6.93 (t, 1H), 6.89 (s, 1H). 6.74 (s, 1H), 6.70 (d, 1H), 6.57 (d, 1H), 6^46 (d, 1H), 6.19 
(d, 1H), 5.40 (s, 1H), 3.78 (s, 3H), 3.33 (s, 3H), 1.88 (s, 3H), 1.22 (s, 3H), 1.16 (s, 
3H); 

HRMS calcd m/z for C27H27NO2S: 429.1763 (M+H) + . Found: 429.1764. 

10 

Example 104 

Q-f 3-f 2 . 5-d i hYdro- 1 0-mPthox v-2.2.4-t rim et h vl- 1 H-r 1 lhenznnvrannn d-f^ rinpijn. 

5-vDnhenvn methvlcarhonothinarr. 
Example 95 and methyl thiochloroformate were processed as in Example 15 to 
15 provide the desired compound. 
MS (DCI/NH3) m/z 474 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.00 (d, 1H), 7.26 (t, 1H), 7.12 (d, IH), 7.01 (q, 1H), 
6.89 (t, 1H), 6.87 (s, 1H), 6.78 (s, 1H), 6.72 (d, 1H), 6.57 (q, 1H). 6.44 (q, 1H), 6.20 
(d, 1H), 5.39 (s, 1H), 3.78 (s, 3H), 2.35 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.16 (s, 
20 3H); 

AnaLcalcd for C28H27NO4S: C, 71.01; H, 5.74; N, 2.95. Found: C, 70.77; H, 5.74; N, 
2.79. 

Example 105 

25 f3-f2 . 5-dihvdro-10-methoxv-?.2.4-trimefhvn . lH-rnhpn7npvrannr3.4-f1qninnlin-«;. 

yj)phetwll trifluorometh anesulfonate 
A solution of Example 13 (100 mg, 0.25 mmol), triethylamine (70 uL, 0.5 mmol), 
and 4-dimethylaminopyridine (catalytic) in dichloromethane (10 mL) at -78 °C was treated 
dropwise with trifluoromethanesulfonic anhydride (50 |iL, 0.30 mmol), stirred for 30 
30 minutes at -78 °C, poured into saturated NaHC0 3 , and extracted with ethyl acetate. The 
extract was washed sequentially with water and brine, dried (Na 2 S0 4 ), filtered, and 
concentrated. The residue was purified by flash chromatography on silica gel with 15-85% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 532 (M+H) + ; 
35 *H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, 1H), 7.44 (t, 1H), 7.30 (m, 2H), 7. 17 (s, 1H), 
6.93 (t, 1H), 6.83 (s, 1H), 6.71 (d, 1H), 6.57 (d, 1H), 6.43 (d, 1H), 6.28 (d, 1H), 5.40 
(s, 1H), 3.78 (s, 3H), 1:83 (s, 3H), 1.22 (s. 3H), 1.15 (s, 3H); 
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Anal, caled for C 2 7H24N0 5 SF 3 : C, 61.01; H, 4.55; N, 2.64. Found: C, 61.17; H 4 60- 
N, 2.5 k 

Example lf)6 

5 S43-f4n5-dihvdro-4,4-dimpthvl-2-ox a 7nlvlVh ff n vn-2-5-r<ihvHro.in. m ethnyy. 

2.2.4-trimrthvl-lH-rnhen7onvrannn4.f|g..; n pij na 
Example 52 (92.9 mg, 0.20 mraol), 2-trimethylstannyl-4,4-dimethyloxazoline (210 
mg, 0.80 mmol). and [1 JMs(diphenylphosphino)-ferroceneJdichloropaUadium(II) (16 mg, 
0.02 mmol) in l-methyI-2-pyrrolidinone (2 mL) were purged with N 2 , heated at 85 °C for 3 
10 hours, partitioned between ethyl acetate (50 mL) and saturated KF (30 mL), stirred for 1 
hour, and filtered through a pad of powdered sea shells (Celite®). The filtrate was washed 
with water, brine, dried (Na 2 S0 4 ), filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with 0-30% ethyl acetate/hexanes to provide the desired 
compound. 

15 MS(DCI/NH3)m/z481 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, 1H). 7.64 (d, IH), 7.62 (s, 1H), 7.41 (d, 1H), 
7.32 (t, IH), 6.92 (t, IH). 6.82 (s, IH), 6,71 (d, IH), 6.56 (dd. IH). 6.47 (dd, IH)' 6 25 
(d, 1H),5.40 (s. IH), 4.02 (s, 2H), 3.78 (s, 3H), 1.84 (s, 3H), 1.25 (s, 3H), 1 22 (s 
6H), 1.16 (s, 3H); 

20 Anal, calcd for C3iH 32 N 2 O 3 0.7H 2 O: C, 75.49; H, 6.85; N. 5.68. Found- C 75 83- H 
. 6.88; N, 5.29. * ' ' 

Example 107 

ethyl 3-(2„5-dihYdro-10-methnxv-2.2.4-trim P fhvl- i H-nih P n 7 np Y rp nnp zi. 

flquinolin- Wnhen/oatp; 
Example 106 (48 mg. 0.1 mmol) in 1.5 M sulfuric acid in ethanol (5 mL) was 
refluxed for 16 hours, cooled, poured into saturated NaHC0 3 , and extracted with ethyl 
acetate. The extract was washed with brine, dried.(Na 2 S0 4 ), filtered, and concentrated. 
The residue was purified by flash chromatography on silica gel with 30% ethyl 
30 acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 456 (M+H) + ; 

IH NMR (300 MHz. DMSO-d 6 ) 5 8.02 (d, IH). 7.76 (m, 2H), 7.48 (d, IH), 7.38 (t, IH), 
6.91 (t, IH), 6.85 (s, IH), 6.72 (d, IH). 6.56 (dd, IH), 6.46 (dd, IH), 6 26 (d IH) 
5.40 (s, IH), 4.23 (q, 2H). 3.78 (s, 3H). 1.84 (s, 3H), 1.25 (t, 3H). 1.24 (s, 3H) 1 16 
35 (s, 3H); 

HRMS m/z calcd for C 29 H3oN0 4 : 456.2175 (M+H)+. Found: 456.2175 



25 
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Frample 108 

3-^2.5-dihvdrQ- 10-methr>xv-2.2 4-trimethvl- 1 H-f 1 Ihg nzonvrannH 4-flqtiinn1in-5- 

vtthenzoic nnH 

Example 107 (20 rag, 0.04 mmol) and LiOH H2O (16.8 mg, 0.4 mmol) in 1:1:1 
5 THF/methanol/ water (3 mL) was stirred for 48 hours, and concentrated. The residue was 
dissolved in 1M NaOH (2 mL), washed with diethyl ether, treated with 1M HC1 to pH 3, 
and extracted with ethyl acetate. The extract was dried (Na2SC>4), filtered, and concentrated 
to provide the desired compound. 
MS (DCI/NH3) m/z 428 (M+H) + ; 
10 J H NMR (300 MHz, DMSO-d 6 ) 8 8.02 (d, 1H), 7.73 (m, 2H), 7.46 (d, 1H), 7.35 (t, 1H), 
6.91 (t, 1H), 6.83 (s, 1H), 6.71 (d, 1H), 6.55 (dd, 1H), 6.46 (dd, 1H), 6.22 (d, 1H). 
5.40 (s, 1H), 3.78 (s, 3H), 1.83 (s. 3H). 1.24 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C27H25NO4: C, 72.86; H, 5.89; N, 3.28. Found: C, 72.89; H, 6.00; N, 
2.94. 

15 

Example 109 

2.5-dihvdrO-10-methoxv-2.2.4-trimethvl.5-r3-methvl-5- a.nrope.nvn p h ff nvl]- 

lH-rnhen7.opvrannn.4-flquinnline 
Example 52 and allyltributyltin were processed as in Example 16 to provide the 
20 desired compound. 

MS (DCI/NH3) m/z 438 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.99 (d, 1H), 6.91 (t, 1H), 6.80 (m, 3H), 6.70 (s, 1H), 
6.68 (d, 1H), 6.56 (dd, 1H), 6.44 (dd, 1H), 6.16 (d, 1H), 5.78 (ddt, 1H), 5.39 (s, 1H), 
4.94 (dq, 1H), 4.88 (dq, 1H), 3.78 (s, 3H), 3,17 (d, 2H), 2.13 (s, 3H), 1.86 (s, 3H), 
25 1.22 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C30H31NO2: C, 82.35; H, 7.14; N, 3.20. Found: C, 81.99; H, 7.14; N, 
2.98. 

Example 110 

30 l-r3-(2.5-dihvdro-10-methoxv-2.2.4.rrim P th v l.1H-fllhen7.npvranor3.4-nqninolin-5-vn.5- 

methvlphenvnethanone 
Example 52 and tributyI(l-ethoxyvinyl)tin in dichloroethane (20 mL) was treated 
with silica gel (1.0 g) and formic acid (10 drops), heated to 40 °C for 6 hours, treated with 
water, and extracted with ethyl acetate. The extract was washed with brine, dried (MgS04), 
35 filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 5- 10% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 440 (M+H)+; 
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>H NMR (300 MHz, DMSO-d*) 8 8.01 (d, 1H), 7.61 (s, 1H), 7.51 (s, 1H). 7.28 (s, 1H), 
6.92 (t, 1H), 6.80 (s, 1H), 6.72 (d, 1H), 6.56 (dd, 1H), 6.49 (dd, 1H), 6.24 (m, 1H), 
5.40 (s, 1H), 3.78 (s, 3H), 2.44 (s. 3H), 2.26 (s, 3H). 1.84 (s, 3H), 1.23 (s 3H) 1 16 
(s, 3H). 

Example 1 1 1 

3-(2 . 5-dthvdro- 1 0-mrfhoxv-2.2.4-frimethvi- 1 H-r i ihenmpv r anon A-nq.^^ii n-^yi). 

5-trimemvlhen7enernetha n pl 
A solution of Example 1 10 (0.022 g, 0.050 mmol) in THF (5 mL) at 0 °C was 
treated with methylmagnesium chloride (3M in THF, 0.83 nL), warmed to room 
temperature, stirred for 1 hour/treated with saturated NH4CI, separated, and extracted with 
ethyl acetate. The extract was washed with brine and dried (MgS0 4 ), filtered, and 
concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 456 (M+H)+; 

1H NMR (300 MHz. DMSO-d 6 ) 8 7.98 (d, 1H), 7.11 (s, 1H), 7.08 (s, 1H), 6.91 (t, 8H), 
6.78-6.63 (m, 3H). 6.55 (d, 1H), 6.46 (d, 1H), 6.18 (m, 1H), 5.39 (s, 1H), 4.84 (s, 1H), 
3.73 (s, 3H), 2.14 (s, 3H), 1.88 (s, 3H), 1.24 (s, 3H), 1.23 (s, 3H), 1.22 (s, 3H), 1 16 
(s, 3H). 

Example 112 

H3-f2-furanYl)phenvll-7 5-dihvdro- 1 0-merh o xv-? ,.2.4.trirrw| 1y | . 
1 H-r 1 lhen7Qpvrannn.4. flquinntin.» 
Example 52 and 2-(tributylstannyl)furan were processed as in Example 1 6 to 
provide the desired compound. 
MS (DCI/NH3) m/z 456, 450 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.0 (d, 1H), 7.69 (s, 1H), 7.48 (d, 1H), 7.23 (t, 1H), 
7.05 (d, 1H), 6.88 (t, 1H), 6.81 (s, 2H), 6.70 (d, 1H), 6.54 (m, 2H), 6.47 (d, 1H), 6.23 • 
(s, 1H). 5.41 (s, 1H), 3.78 (s, 3H), 1.88 (s, 3H), 1.24 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C30H27NO3 H2O: C, 77.07; H, 6.25; N, 3.00. Found: C 77 27- H 5 97- 
N, 3.23. 

Example 113 

2,5-dihvdro-10-methnx Y -?7 4-(rimethvl-^R-methvl.'i.nH. r v ^ oliHi^1-vlYhPn y l 1 . 

lH-fllhenzopyranon 4- flquinnline 

Example l 1 and pyrrolidine were processed as in Example 17 to provide the desired 
compound. 
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MS (DCI/NH3) m/z 467 (M+H)+; 

»H NMR (300 MHz, DMSO-d^) 5 7.97 (d, 1H), 6.93 (t. 1H), 6.67 (s, 1H), 6 67 (d 1H) 
6.56 (d, 1H), 6.49 (d. 1H). 6.22 (s, 1H), 6.14 (m, 3H), 5.39 (s, 1H), 3.79 (s 3H)' 3 04' 
(m, 4H), 2.07 (s, 3H), 1.92 (s. 3H), 1.87 (m, 4H), 1.21 (s, 3H), 1.17 (s, 3H). 

Example lid 

3-r2.,5-ditiY(1ro-10-msthoxv-? ? 4-tri met hvi-m.f nh, nT T vrann n ^f| nir ^| <r 

S-methvn-^N-dimethvlhfn^p^^o 

Example 1 1 and methylamine were processed as in Example 17 to provide the 
) desired compound. 1 

MS (DCI/NH3) m/z 427 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 6 7.98 (d. 1H), 6.92 (t. 1H), 6.67 (d, 1H), 6 61 (s 1H) 
6.56 (d, 1H), 6.46 (d, 1H), 6.18 (br s, 2H), 6.14 (br s, 1H), 6.10 (s, 1H), 5.58 (q 1H) ' 
5.38 (br s, 1H), 3.79 (s, 3H), 2.50 (d, 3H), 2.04 (s, 3H), 1.90 (s, 3H), 1.22 (s 3H) 
1.15 (s, 3H); ' ; ' 

Anal, calcd for C28H30N2O2 O.5H2O: C, 77.21; H, 7.17; N, 6.43. Found- C 77 65- H 
7.13; N, 5.97. - ' ' ' ' 

Example 1 1S 

H2 . 5-dihYdTO-lP-methory^ 0 4 rrimefhvl.1H.fn^n, o nvrann r^. fj qv|n . lil1 < ., p g 

methvl-N-('2-nrnnenvnhpn 7;i pn^^ 

Example 1 1 and allylamine were processed as in Example 17 to provide the desired 
compound. 

MS (DCI/NH3) nVz 453 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 8 7.98 (d. 1H), 6.92 (t, 1 H), 6.67 (d, 1H), 6 56 (d H) 
6.45 (d, 1H), 6.24 (br s, 1H), 6.14 (m, 3H), 5.76 (m, 1H), 5.63 (t. 1H), 5.37 (br s, 1H) 
5.10 (qd. 1H), 5.02 (qd, 1H), 3.79 (s, 3H), 3.50 (m, 2H), 2.02 (s, 3H), 1 89 (s 3H) 
1.22 (s,3H), 1.15 (s,3H); 

Anal, calcd for C 2 3H 25 N0 2 : C, 79.51; H, 7.25; N, 4.03. Found: C, 79.35; H, 7.30; N, 
3.89. 



Example 1 16 
3-rc.frriihYrtm.irVmr T hovvr2^ 

^-Yl)-N-(2-mPthr)XVPthvn.';.n 1 ethvlhen7Pn.-,m; n f . 

Example 1 1 and 2-methoxyethylamine were processed as in Example 17 to provide 
the desired compound. 
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1H NMR (300 MHz, DMSO-d 6 ) 5 7.98 (d. 1H), 6.95 (t, 1H), 6.65 (d, 1H), 6.60 (s, 1H), 
6.54 (d, 1H). 6.44 (d, 1H), 6.22 (s, 1H), 6.17 (s. 2H). 6.13 (s, 1H), 5.41 (t, 10H), 5.38 
(s, 1H), 3.79 (s, 3H), 3.26 (q, 2H), 3.20 (s, 3H,). 2.98 (q. 2H). 2.03 (s, 3H), 1.90 (s, 
3H), 1.22 (s, 3H), 1.15 (s, 3H). 

5 

Example 117 

3-f 2.5-dihvdlQ- 1 0-methOYV-?.2.4.trimf>r hyl- 1 H-f 1 Ihffnrnp v rannn 4-f| q n j n n j j n . 
5-vn-N-(2-nronenvnhRn7ffn a mi'nP. 

Example 52 and allylamine were processed as in Example 17 to provide the desired 
10 compound. 

MS (DCI/NH3) m/z 439 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.99 (d, 1H), 6.91 (t, 1H), 6.86 (t, 1H), 6.67 (d, 1H), 
6.63 (s, 1H), 6.55 (d, 1H), 6.44 (m, 2H), 6.33 (m, 2H), 6.14 (d, 1H), 5.78 (m, 2H), 
5.37 (s, 1H). 5.12 (qd, 1H), 5.03 (qd, 1H), 3.79 (s, 3H), 3.51 (m, 2H), 1.88 (s, 3H), 
15 1.22 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C29H30N2O2: C, 79.42; H. 6.89; N, 6.39. Found: C, 79.03; H, 7.05; N, 
6.17. 

Example 118 

20 N'-r3-(2 . 5-dihydro- 10-methoxy-2.2.4-trimethvi. 1 H-r 1 ihPn7npv r an nn.4.nq„;nnHn.<;-Yp . 

5-methvlphPnYll.M^.dime.thvlnrfta 
A solution of Example 1 15 (0.1 12 g, 0.247 mmol) in 10% ethanol/water (10 mL) 
was treated with l,4-diazabicyclo[2.2.2]octane (0.056 g, 0.495 mmol) and 
chlorotris(triphenylphosphine)rhodium(I) (0.115 g, 0.124 mmol), refluxed for 15 hours, 
25 poured into 5% HC1, stirred 20 minutes, neutralized with NaHC0 3 , and extracted with ethyl 
acetate. The extract was washed with brine, dried (Na 2 S0 4 ), filtered, and concentrated. 
The residue was purified by flash chromatography on silica gel with 20-33% ethyl 
acetate/hexanes to provide the desired aniline. 

The aniline (0.030 g, 0.073 mmol) was dissolved in 2:l/toluene:THF (7 mL), 
30 treated sequentially with diisopropylethylamine (38 ^lL, 0.218 mmol) and 

N,N-dimethylcarbamoyl chloride (20 \xL, 0.218 mmol), refluxed for 18 hours, cooled, 
treated with water, and extracted with ethyl acetate. The extract was washed with brine, 
dried (MgS04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25-50% ethyl acetate/hexanes to provide the desired 
35 compound. 
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1H NMR (300 MHz, DMSO-d 6 ) 5 8.15 (s, 1H), 7.98 (d, 1H), 7.10 (br s, 2H), 6.91 (t, 
1H), 6.69 (d, 1H), 6.63 (s, 1H), 6.56 (d, 1H), 6.54 (s, 1H), 6.46 (d, 1H), 6.16 (br s, 
1H), 5.38 (s, 1H), 2.85 (s, 6H), 2.09 (s, 3H), 1.86 (s, 3H), 1.24 (s, 3H), 1.14 (s, 3H); 
HRMS m/z calcd for C30H39N3O3: 484.2600 (M+H) + . Found: 484.2601. 

Example 119 

N-r3-(2.5-dihvdro-10-merhoxv.2.? 4-trimRthvl-lH-rnhen7onvrannn 4 -flquinolin- 

5-Yl)phenyllbenzenemethanamine 
Example 1 1 and benzylamine were processed as in Example 17 to provide the 
desired compound. 

1H NMR (300 MHz, DMSO-de) 5 7.97 (d, 1H), 7.23 (m, 5H), 6.80 (m, 2H), 6.65 (d, 
1H), 6.59 (s, 1H), 6.53 (d, 2H), 6.49 (s, 1H), 6.20 (m, 3H), 6.16 (t, 1H), 6.12 (s, 1H), 
5.35 (s, 1H), 4.10 (b, 2H), 3.78 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 
HRMS m/z calcd for C33H32O2N2: 488.2464 (M+H)+. Found: 488.2468. 

Example 120 

5-r(3.5-dichlorphenvl^methvlenRl-2. 5 -dihvdro-10-methnxv-7 7 i 4-trimethvl- 
lH-rnhenzopvranor3.4-flquinoline 
Example IF and 3,5-dichlorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) isomer 1: 5 8.17 (d, 1H), 7.32 (s, 1H), 6.96 (s, 2H), 
6.81-6.74 (m, 4H), 6.45 (s, 2H), 5.11 (s, 1H), 3.93 (s, 3H), 1.88 (s, 3H), 1.22 (s, 3H), 
0.89 (s, 3H); isomer 2: 5 8.29 (d, 1H), 7.78 (s, 2H), 7.45 (s, 1H), 7.23 (t, 1H), 7.18 (d, 
1H), 7.16 (d, 1H), 6.84 (d, 1H), 6.66 (s, 1H), 5.59 (s, 1H), 5.47 (s, 1H), 3.93 (s, 3H), 
1.96 (s, 3H), 1.27 (s, 6H); 

HRMS calcd m/z for C27H23CI2NO2: 463. 1 106 (M+H)+ Found: 463. 1112. 

Example 121 

S-rf4-chlomnhenvnmethvlftne1.2.5-dihvd m-10-mftrhniry-2.2.4-triTnftthyl. 
lH-rnhenzonvranof3.4-f1quinnlinft 
Example IF and 4-chlorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCI/NH3) m/z 430 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) isomer 1: 5 8.26 (d, 1H), 7.75 (d, Hz, 2H), 7.42 (d, 2H), 
7.18 (t, 2H), 6.89 (d, 1H), 6.74 (d, 1H), 6.61 (s, 1H), 5.54 (s, 1H), 5.46 (s, 1H), 3.91 
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(s, 3H), 1.97 (s, 3H), 1.26 (s, 6H); isomer 2: 5 8.13 (s. 1H), 7.18 (t, 1H), 7.04 (d, 2H), 
6.82-6.71 (m. 5H), 6.46 (s, 1H), 6.41 (s, 1H), 5.04 (s, 1H), 3.91 (s, 3H), 1 84 (s 3H)' 
1.22 (s, 3H), 0.90 (s, 3H); 

HRMS calcd m/z for C27H24CINO2: 429. 1496 (M+H) + , Found: 429. L500. 

Example 122 
2.5-dihvdro-10-methoxv-2.2.4-trime thv1-S-fp- 
(trifluoromprhvnnhenvnmfffhvlpnel- 1 H-f 1 1-tv-nTn nvrannn 4 J fl q yinQliD6 
Example IF and 3-trifluoromethylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) isomer 1: 5 8.28 (d, 1H), 8.13 (s, 1H), 7.98 (d, 1H). 
7.65-7.56 (m, 1H), 7.33-7.39 (m, 1H), 7.21 (t, 1H), 6.83-6.78. (m, 2H), 6.75 (t, 1H), 
6.64 (s, 1H), 5.68 (s, 1H), 5.48 (s, 1H), 3.92 (s. 3H), 1.99 (s, 3H), 1.27 (s, 6H); isomer 
2: 5 8.17 (d, 1H), 7.65-7.56 (m, 1H), 7.45 (d, 1H), 7.39-7.33 (m, 1H), 7.27 (d, 1H), 
7.17 (t, 1H), 6.83-6.78 (m, 2H), 6.75 (t, 1H), 6.56 (s, 1H), 6.40 (s. 1H), 5 01 (s 1H) 
3.92 (s, 3H), 1.88 (s, 3H), 1.19 (s, 3H), 0.78 (s, 3H); 
HRMS calcd m/z for C28H24F3NO2: 463.1759 (M+H)+. Found: 463. 1762. 

Example 123 

5-ff2,6-difluorophf»nvnmethvlftn^-? 5-dihvfirn.in. m ethn X v.C> 9 , 4. 
trimethvl-1H-rnhen7npvr n nor3.4-nqni n n1j nP 
Example IF and 2,6-difluorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 432 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) isomer 1: 8 8.32 (d, 1H), 7.19 -7.08 (m, 3H), 6.92 (t, 
1H), 6.81 - 6.76 (m, 2H), 6.64 (s, 1H), 6.54 (d, 1H), 5.49 (s, 1H), 5.46 (s, 1H), 3.92 (s, 
3H). 2.11 (s, 3H), 1.25 (s, 6H); isomer 2: 5 8.18 (d, 1H), 7.38 (t, 1H), 7.19-7.08 (m, 
3H), 6.81-6.76 (m, 2H), 6.67 (d, 1H), 6.21 (s, 1H), 6.19 (s. 1H), 4.96 (s, 1H), 3 93 (s 
3H), 1.91 (s, 3H), 1.16 (s, 3H), 0.61 (s, 3H); 

HRMS calcd m/z for C27H23F2NO2: 431.1697 (M+H)+. Found: 431.1704. 

Example 124 

5-f(2-chlorOphgnvl)methvlrnH-2.5-dihvHrn- in - methoxv-7 1 4-^ ^- 
iH-rilhenyonvrannn 4-Hqninoljn.r 
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Example IF and 2-chlorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCI/NH3) m/z 430 (M+H) + ; 

lH NMR (300 MHz, DMSO-de) isomer 1: 8 8.1 1 (d, 1H), 7.47 (d, 1H). 7.40 (d, 1H), 
7.23-7.10 (m, 3H), 6.84-6.74 (m, 2H). 6.71 (s, 1H). 6.66 ( Sj 1H), 6.01 (s, 1H), 5.47 (s, 
1H), 3.93 (s, 3H), 2.02 (s, 3H), 1.25 (s, 6H); isomer 2: 5 8.27 (d, 1H), 8.18 (d, 1H), 
7.41 (t, 1H), 7.26 (d, 1H), 7.01 (t, 1H), 6.84-6.74 (m, 4H), 6,47 (s, 1H), 6.37 (s, IH), 
5.00 (s. IH), 3.93 (s, 3H), 1.88 (s, 3H), 1.18 (s, 3H), 0.73 (s, 3H); 
HRMScalcd m/z for C27H24CINO2: 429. 1496 (M+H)+. Found: 429.1497. 

Example 125 

5-rf2.6-flirhlornnhpnvnmethvlene1-2.5-dihvdrn -in.mftth ff y V .? 7 a. 
trimethvl-1 H-rnhftn7npvr a n or3.4-flqiiinnlin P 

Example IF and 2 i 6-dichlorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H) + ; 

IH NMR (300 MHz, DMSO-d 6 ) isomer 1: 8 8.27 (d, IH), 7.16 (ra, 2H), 7.07.(t, IH), 
6.81-6.76 (m, 3H), 6.68 (d, IH), 6.30 (s, IH), 5.47 (s, IH), 4.90 (s, IH), 3.93 (s, 3H), 
1.96 (s, 3H), 1.15 (s, 3H), 0.59 (s, 3H); isomer 2: 8 8.37 (d, IH), 7.45 (d, 2H), 7.31 (t,' 
IH), 7.16 (m, 2H), 6.77 (m, IH), 6.65 (s, IH), 6.44 (d, IH), 6.34 (s, IH), 5.60 (s, IH), 
3.91 (s, 3H), 2.20 (s, 3H), 1.25 (s, 6H); 

HRMS calcd m/z for C27H23GI2NO2: 463.1 106 (M+H) + . Found: 463.1 1 14. 

Example 126 

5-f(2-flU0r0Dhenvnmefhv1ene1-2.5-riihvrirn.l0-methnY v .2.2.4.frimP.fhy| . 
lH-mhen?opvranon4-f)qnjpnli P P 
Example IF and 2-fluorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

l H NMR (300 MHz, DMSO-d 6 ) isomer 1: 8 8.30 (d, IH), 8.23 (m, IH), 7.28 (m, IH), 
7.19 (t, IH), 7.18 (d, IH), 6.93 -6.75 (m, 3H), 6.76 (d, IH), 6.65 (s, IH), 5.77 (s, IH), 
5.49 (s, IH), 3.93 (s, 3H), 2.01 (s, 3H), 1.25 (s, 6H); isomer 2: 8 8.17 (d, IH), 7.28 (m, 
2H), 7.18 (d, IH), 7.14-7.06 (m, 2H), 6.79 (m, 2H), 6.72 (d, IH), 6.41 (s, IH), 6.38 (s, 
IH), 5.00 (s, IH), 3.93 (s, 3H), 1.87 (s, 3H), 1.18 (s, 3H), 0.76 (s, 3H); 
HRMS calcd m/z for C27H24FNO2: 413.1791 (M+H)+. Found: 413.1788. 

Example 127 
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2J-dihYdro-10-me,thoxv-2.?.4-tri mft thvi- < >-f <'4. < i-dihvHr P .4 4.dim ff fhvi.9. 

QM20lvnnn»rhvlene1-1H-rnhen7opvrannf^ .4.flqninp| i fi r 

Example 1 F and 4,4-dimethyl-2-oxazoline-2-methyUithium were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 417 (M+H)+; 

1H NMR (300 MHz, DMSO-d<>) isomer 1: 5 8.34 (d, 1H), 7.19 (t, 1H), 6.83-6.78 (m, 
2H), 6.74-6.70 (m, 2H). 5.48 (s, 1H), 5.08 (s, 1H), 3.98 (s, 2H), 3.92 (s, 3H), 1.99 (s, 
3H), 1.22 (s, 3H), 1.20 (s, 9H); isomer 2: 8 8.06 (d, 1H), 7.14 (m, 1H), 6.80 (m, 1H), ' 
6.76 (m, 1H), 6.72 (m, 1H), 6.42 (s, 1H), 5.96 (s, 1H), 5.35 (s, 1H), 3.90 (s. 3H), 3.72 
(m, 2H), 1.93 (s, 3H), 1.32 (s, 3H), 1.20 (s, 6H), 1.11 (s. 3H); 
HRMS calcd m/z for C26H28N2O3: 417.2178 (M+H) + . Found: 417.2176. 

Example 128 

2.5-dihYdm-10-mPthnyv-2.2.4-trimRthvl-5-(-2-pvridi n vl me thv1ftn^-^ . 
rnbenzonvranr>n.4-flqinnr.|j nr 
Example IF and 2-methylpyridyllithium were processed as in Example IB to 
provide the desired compound. 
MS (DCI/NH3) m/z 397 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) isomer 1: 5 8.50 (m, 1H), 8.31 (d, 1H), 8.25 (d, 1H), 
7.83 (t, 1H), 7.20 (d, 1H), 7!l9 (m, 1H), 6.95 (d, 1H), 6.83 (d, 1 H,). 6.78 (d, 1H), ' 
6.64 (s, 1H), 5.77 (s, 1H), 5.49 (s, 1H), 3.92 (s, 3H), 2.00 (s, 3H), 1.27 (s, 6H). isomer 
2: 8 8.43 (m, 1H), 8.15 (d, 1H), 7.48 (t, 1H), 7.22 (d, 1H), 7.15 (d, 1H), 7.08 (m, 1H), 
6.88 (d, 1H), 6.78 (d, 1H), 6.77 (t, 1H), 6.46 (s, 1H), 6.38 (s. lH), 4.99 (s, 1H), 3.92 
(s, 3H), 1.87 (s, 3H), 1.21 (s, 3H), 0.89 (s, 3H); 
HRMS calcd m/z for C26H24N2O2: 397.1916 (M+H)+. Found: 397.1923. 

Example 129 

2.5-dihvdro-10-methox V -? ? 4-tnmethvl-5-(2-thienvn-iH.rnh P n 7 np y ra non 4-figmn^ 

Example IF and 2-thienyllithium were processed as in Example IB to provide the 
desired compound. 

MS (DCI/NH3) m/z 391 (M+H)+; 

J H NMR (300 MHz, DMSO-d 6 ) 8 8.01 (d, 1H), 7.38 (d, 1H), 6.95 (dd, 1H), 6.93 (s, 
1H), 6.81 (dd, 1H), 6.68 (d, 1H), 6.65 (d, 1H), 6.64 (d, 1H), 6.46 (d, 1H), 6.21 (d, 
1H), 5.39 (s, 1H), 3.81 (s, 3H), 1.95 (d, 3H). 1.21 (s, 3H), 1.15 (s. 3H). 

Example 130 
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2.^ihYdro-9,lO-dimpfhoxv-?.24-trimethvi-5-f2. P rnp P nviv iH.rnhPn 7 n rYr nnn p 1 

Flquinolinft 

1,2,4-trimethoxybenzene was processed as described in Schemes 1 and 2 to provide 
the desired compound. 
5 MS (DCI/NH3) m/e 378 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.93 (d, 1H), 6.82 (d, 1H), 6.61 (dd, 2H), 6.22 (d, 
1H), 5.81 (ddt, 1H), 5.70 (dd, 1H), 5.44 (s, 1H), 5.01 (m, 2H), 3.76 (s, 3H), 3.67 (s, 
3H), 2.35 (m, 2H), 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H). 

10 Example 1-31 

5-(2-CYC l Qhgxen- 1 -vl)-?,, 5-dihvdro-9: 1 n-dimErh o xv-Z^-tTWth Yl- 1 Ff - 
rnbenEonvranon^flqninr.lii^ 
1,2,4-trimethoxybenzene was processed as described in Example 130 but 
substituting 3-trimethylsilylcyclohexene for allyltrimethylsilane to provide the desired 
15 compound. 

MS (DCI/NH3) m/e 418 (M+H) + ; 

IH NMR (300 MHz, DMSO d 6 ) 5 8.03 (d, 1H), 8.01 (d, 1H), 6.83 (d, 1H), 6.82 (d, 1H), 
6.60 - 6.69 (m, 4H), 6.31 (d, 1H), 6.27 (d, 1H), 5.6-5.8 (m, 4H), 5.35-5.52 (m, 4H), 
5.11 (m, 1H), 5.09 (m. 1H), 3.77 (s, 6H), 3.69 (s, 3H), 3.68 (s, 3H), 2.25 (m, 4H), 2.13 
20 (s, 3H), 2.10 (s, 3H), 1.95 (m. 4H), 1.6 (m, 4H),1.31 (s, 3H), 1.29 (s, 3H). 1.07 (s 
3H), 1.04 (s, 3H). 

(249978) Example 132 Claim 

2,5-dihydrO-l O-mf f fhoxY-5-f3-methvl-3-humnvn-2 2 4-rr i methvl-lH-rilhen7.npvr 3 noH 4- 
25 flquinoline 

Example 2B and 3-methyl-l-trimethylsilyl-2-butene (prepared according to Fleming, 
et.al. Synthesis 1979, 446.) were processed as in example 2 to provide the desired 
compound. 

MS (DCI/NH3) m/e (M+H) + 376; 
30 1H NMR (300 MHz, DMSO-d 6 ) 5 8,10 (d, J=8 Hz. 1H), 7.01 (t, J=8 Hz, 1H), 6.65 (d, 
J=8 Hz, 1H), 6.62 (d, J=8 Hz, 1H), 6.49 (d, J=8 Hz, 1H), 6.25 (br s, 1H), 5.57 (s, 1H), 
5.55 (dd. J=17, 11 Hz, 1H), 5.41 (s, 1H), 4.64-4.56 (m, 2H), 3.83 (s, 3H), 2.14 (s, 3H), 
1.31 (s, 3H), 1.01 (s, 3H), 0.86 (s, 3H), 0.83 (s, 3H); 

13 C NMR (100 MHz, DMSO-d 6 ) 5 156.31, 153.48, 145.02, 143.74, 133.05, 128.73, 
35 127.10, 126.82, 126.27, 119.20, 118.15, 114.05, 113.11, 110.85, 109.36, 105.24, ' 
78.33. 55.69. 49.12. 44.84,. 29.53, 26.14, 23.53. 23.43, 23.35; 
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Anal, calcd for C25H29NCVI/4H2O: C, 79.02; H, 7.82; N, 3.69. Found- C 79 09- H 
7.94; N, 3.59. ' ' 

Example 133 

2 . 5-d i hYdro-10-mfthoxv- < >-(5 5-dimethvl-3-cvcioh P Ye n vn-? ? 4.tr; m . thY i. m 

f 1 1ben7.onvrannn.4-nquinnH nff 
Example 2B and 5,5-dimethyH-trimethylsilyl-2-cyclohexene (prepared from 5,5- 
dimethyl-2-cyclohexene-l-ol by the method of Tsuji, et. al. J. Org. Chem. 1996, 61, ' 
5779) were processed as in example 2 to provide the desired compound as a 1.8: 1 
inseparable mixture of diastereomers. 
MAJOR; 

MS (DCI/NH3) m/e (M+H)+ 416; 

1H NMR (300 MHz, DMSO-d 6 ) 6 8.08 (d, J=8 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.25 (br s, 1H), 5.85 (m, 1H), 5.62-5.71 (m. 1H),' 
15 5.46 (s, 1H), 5.45 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.41-2.33 (m, 1H), 2.11 (s, 3H), 
1.84-1.72 (m, 1H), 1.68-1.48 (m, 2H), 1.30 (s, 3H), 1.35-1.21 (m, 1H), 1 01 (s 3H) 
0.76 (s, 3H), 0.53 (s, 3H); ' ' 

Anal, calcd for C 2 8H33N02-1/2H 2 0: C, 79.21; H, 8.07; N, 3.30. Found- C 79 31- H 
7.75; N, 3.11. ' ' 

20 MINOR: 

lH NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, J=8 Hz, 1H), 7.09 (t, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.20 (br s, 1H), 5.60-5.52 (m, 
1H), 5.50 (d, J=10 Hz, 1H), 5.14 (m, 1H), 5.41 (m, 1H), 3.86 (s, 3H), 2.41-2.33 (m, 
1H). 2.09 (s, 3H), 1.91-1.78 (m, 1H), 1.68-1.48 (m, 2H), 1.35-1.21 (m, 1H) 1 28 (s' 
25 3H), 1.07 (s, 3H), 0.92 (s, 3H), 0.51 (s, 3H). 

Example H4 

Hi (5R,2'R) 2.5-dihYdro-10-merhoxv-5-r2-oxo-3-r ff tmhvH r onvranvn-7 0 4-trimethvl-m- 

niben7onvrannr3.4-ngnm^li nf 
30 Example 2B and 3,4-dihydro-6-(trimethylsUoxy)-2H-pyran were processed as in 

Example 2 to give 41 % Example 134 and 48% Example 135. 
MS (DCI/NH3) m/e 406 (M+H) + ; 

»H NMR (300 MHz, DMSO-d 6 ) 5 8.12 (d, J=8 Hz. 1H), 7.05 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.49 (d. J=8 Hz. 1H), 6.42 (d, J=5 Hz, 1H), 6.21 
35 (d, J=2 Hz, 1H), 5.44 (br s, 1H), 4.35-4.00 (m, 2H), 3.86 (s, 3H), 2.77-2.67 (m, 1H) 
2.17 (s, 3H), 2.01-1.50 (m, 4H), 1.27 (s, 3H), 1.01 (s, 3H); 
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13 C NMR (100 MHz, DMSO-d 6 ) 5 169.93, 156.40, 152.16, 145.53, 133.80, 128.46, 
127.75,127.20, 126.66, 117.38, 116.74, 113.45, 112.07, 109.23, 109.19, 105.44, 
98.19. 72.79, 69.09, 55.62, 49.44, 46.37, 29.45, 27.13, 23.20. 21.46, 20.22, 19.61; 
Anal, calcd for C 25 H 27 N0 4 -1/2H 2 0: C. 72.44; H, 6.81; N. 3.38. Found: C, 72.66; H 
5 6.92; N, 2.91. 

Example 135 

and f5R . 2'S) 2, 1 5-dihvdro-10-methoxv-5-r2-oxo-3-tPt ra h vdronvranvn-2.2.4-trim ff rt ?y l - 

lH-rnhen7onvranor3.4-ngiiinniin(» 
10 Example 2B and 3,4-dihydro-6-(trimethylsiloxy)-2H-pyran were processed as in 

Example 2 to give 41% Example 135 and 48% Example 135A. 
MS (DCI/NH3) m/e 406 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.12 (d, J=8 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.49 (d, J=8 Hz, 1H), 6.42 (d, J=5 Hz, 1H), 6.21 
15 (d, J=2 Hz, 1H), 5.44 (br s, 1H), 4.35-4.00 (m, 2H), 3.86 (s, 3H), 2.77-2.67 (m, 1H), 
2.17 (s, 3H), 2.01-1.50 (m, 4H), 1.27 (s, 3H), 1.01 (s, 3H); 

13C NMR (100 MHz, DMSO-d 6 ) 8 169.93, 156.40, 152.16, 145.53, 133.80, 128.46, 
127.75, 127.20, 126.66, 117.38, 116.74, 113.45, 112.07, 109.23, 109.19, 105.44, 
98.19, 72.79, 69.09, 55.62, 49.44, 46.37, 29.45, 27.13, 23.20, 21.46, 20.22, 19.61; 
20 Anal, calcd for C 25 H 27 N(V1/2H 2 0: C, 72.44; H, 6.81; N, 3.38. Found: C, 72.66; H, 
6.92;-N, 2.91. 

Example 135A 

and (5R , 2/S) 2 ., 5-dihvdro-|0-mPthoxv-5-r2-oxo-3-tetrahvrfmp V r anvlV? 7 4. f rj m p r hy|. 
25 lH-mhen70ovranon.4-nqiiinr>1inp 
MS (DCI/NH3) m/e 406 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.06 (d, J=9 Hz, 1H), 7.06 (t, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.65 (d, J=9 Hz, 1H), 6.50 (d, J=8 Hz, 1H), 6.27 (d, J=8 Hz, 1H), 6.21 
. (d, J=2 Hz, 1H), 5.46 (s, 1H), 4.01-4.10 (m, 2H), 3.87 (s, 3H), 2.81 (m, 1H), 2.14 (m, 
30 3H), 1.68 -1.61 (m, 2H), 1.27 (s, 3H), 1.16-1.36 (m, 2H), 1.03 (s, 3H); 

13C NMR (100 MHz, DMSO-d 6 ) S 172.14, 156.33, 150.95, 145.21, 134.18, 127.71, 
127.38. 127.20, 126.73. 118.09, 116.66. 113.53, 112.78, 110.56, 105.45, 71.40, 66.76, 
55.52, 49.49, 29.46, 27.38. 23.69, 21.05, 20.79; 

Anal, calcd for C 2 5H27N04-1/4H 2 0: C. 73.24; H, 6.76; N, 3.42. Found: C, 72.89; H, 
35 7.07; N. 3.05. 
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Example Hrt 

2J-dihvuro-10-methpx Y -5-f3^^ 

flgyinoline 

Example 2B and cyclopenten-2-yltrimethylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (1 5-1) 
MS (DCI/NH3) m/z 374 (M+H) + ; ' ' ' 

J H NMR (300 MHz, DMSO-d6) 

Major diastereomer: 5 8.05 (d, 1H), 7.09 (t, 1H), 6.72 (d, 1H), 6.66 (d, 1H), 6.58 (d, 
1H), 6.19 (s, 1H), 5.77 (ddd, 1H), 5.50 (d, 1H), 5.43 (s, 1H), 5.19 (ddd, 1H), 3.87 (s, 
3H), 2.90 (ra, 1H), 2.43-2.15 (m, 2H), 2.09 (s, 3H), 1.97-1.70 (m, 2H) 1 31 (s 3H) ' 
1.09 (s,3H); ' * 

Minor diastereomer: 5 8.07 (d, 1H), 7.08 (t, 1H), 6.70 (d, 1H), 6.66 (d, 1H), 6.61 (d, 
1H), 6.22 (s, 1H), 5.82-5.70 (m, 2H), 5.48 (d, 1H), 5.41 (d, 1H), 3.88 (s, 3H), 2.92 (m 
1H), 2.30 (m, 1H), 2.20 (m, 1H), 2.15 (s, 3H), 1.50 (m, 2H), 1.33 (s, 3H), 1.05 (s, 3H); 
HRMS calcd m/z for C25H27NO2: 373.2042. Found: 373.2049. 

Exam pie 137 

2 . ^dihyqro-lQ-methpx Y -5-^^^ 

flqvunoline 

Example 2B and cycIohexen-2-yltrimethylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (1.1:1) 
MS (DCI/NH3) m/z 388 (M+H) + ; 
l H NMR (300 MHz, DMSO-d 6 ) 

Major diastereomer: 6 8.05 (d, 1H), 7.06 (t, 1H), 6.67 (d, 1H), 6.64 (d, 1H), 6.59 (d, 
1H), 6.19 (s, 1H), 5.82 (m, 1H), 5.72 (m, 1H), 5.41 (s, 1H), 5.40 (d, 1H), 3.87 (s, 3H), 

2.29 (m, 1H), 2.13 (s, 3H), 1.95-1.80 (m, 2H), 1.72-1.50 (m, 2H), 1.38-1 10 (m 2H) ' 

1.30 (s, 3H), 1.02 (s, 3H); 

Minor diastereomer: 5 8.03 (d, 1H), 7.07 (t, 1H), 6.68 (d, 1H), 6.63 (d, 1H), 6.57 (d, 
1H), 6.15 (s, 1H), 5.62 (m, 1H), 5.54 (m, 1H), 5.46 (s, 1H), 5.09 (m, 1H), 3.85 (s, 
3H), 2.29 (m, 1H), 2.10 (s, 3H), 1.95-1.80 (m, 2H), 1.72-1.50 (m, 2H), 1 38-1 10 (m 
2H), 1.28 (s, 3H), 1.05 (s, 3H); 

HRMS calcd m/z for C26H29NO2: 387.2198. Found: 387.2206. 
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Example 138 
2.5-dihvdro-lQ-methoxv-5-n-hntenvn^^^ 

Example 2B and 2-butenyltrimethylsilane were processed as in Example 2 to provide 
5 the desired compound as an inseparable mixture of two diastereomers ( 1 .3: 1 ). 
MS (DCI/NH3) m/z 362 (M+H) + ; 

l H NMR (300 MHz, DMSO-oVj) Major diastereomer: 5 8.04 (d, 1H), 7.05 (t, 1H), 6.69 (d, 
1H), 6.64 (d, 1H), 6.47 (d, 1H), 6.16 (s, 1H), 5.88 (ddd, 1H), 5.54 (d, 1H), 5.46 (s, 
1H), 4.93 (ddd, 1H), 4.74 (ddd, 1H), 3.86 (s, 3H), 2.37 (bm. 1H), 2.17 (s, 3H), 1.30 (s, 
10 3H), 1.02 (s, 3H), 0.7 l(d, 3H); Minor diastereomer: 8 8.03 (d, 1H), 7.08 (t, 1H), 6.67 (d, 
1H), 6.64 (d, 1H), 6.58 (d, 1H), 6.10 (s, 1H), 5.51 (ddd, 1H), 5.47 (d, 1H), 5.40 (s, 
1H), 4.78 (ddd, 1H), 4.74 (ddd, 1H), 3.86 (s, 3H), 2.38 (bm, 1H), 2.11 (s, 3H), 1.28 (s, 
3H), 1.05 (s, 3H), 1.01(d, 3H); 

Anal, calcd for C24H27N O2: C, 79.74; H, 7.53; N, 3.87. Found: C, 79.41; H, 7.63; N, 
15 3.43. 

Example 139 

2.5-d i hYdr0-lQ-methoxv-5-('l-ethenvl-l-cvclnhexvn-2 2. 4 -trimprhvl.1H- 
rnbenzonvranor3 4-flquinnline. 
Example 2B and 2-cyclohexylideneethyl trimethylsilane were processed as in 
Example 2 to provide the desired compound. 
MS (DCI/NH3) m/z 416 (M+H)+; 

l H NMR (300 MHz, DMSO-d 6 ) 5 8.10 (d, 1H), 7.00 ( t, 1H), 6.63 (d, 1H), 6.60 (dd, 
1H), 6.47(dd, 1H), 6.20 (dd, 1H), 5.45 (s, 1H), 5.40 (s, 1H), 5.14 (dd, 1H), 4.81 (dd, 
1H), 4.53 (dd, 1H), 3.85 (s, 3H), 2:i5 (s, 3H), 1.78 (m, 1H), 1.45-0.80 (m, 9H), 1.32 
(s, 3H), 1.03 (s, 3H); 

Anal, calcd for C28H33NO2: C, 80.93; H, 8.00; N, 3.37. Found: C, 80.57; H, 8.02; N, 
3.22. 

Example 140 - 

2.5-dihvdro-10-methoxv-5-C4 4-dimethvl-3-c v clohexenvlV2.2.4-trimethvl-1H- 

fllbenzopvranor3.4-flquinnline 
Example 2B and (4,4-dimethylcyclohexen-2-yl)trimethylsilane were processed as in 
Example 2 to provide the desired compound as an inseparable mixture of diastereomers 
(2:1). 

MS (DCI/NH3) m/z 416 (M+H) + ; 
l H NMR (300 MHz, DMSO-d 6 ) 
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Major diastereomer 5 8.07 (d, IH), 6.99 (t, IK); 6.63 (d, 1H), 6.62 (d, 1H), 6.48 (d, 
IH), 6.23 (s, IH), 5.72 (d, IH), 5.48 (m. IH), 5.40 (m, 2H). 3.84 (s, 3H), 2.16 (s,' 3 H) 
2.05 (m, IH), 1.75 (bm, 2H). 1.30 (s, 3H), 1.12 (m, 2H), 1.02 (s, 6H), 0 51 (s 3H)- 
Minor diastereomer 5 8.04 (d, IH), 7.06 (t. IH), 6.68 (d, IH), 6.62 (d, IH), 6.57 (d,' 
IH), 6.19 (s. IH), 5.68 (dd, IH), 5.50-5.38 (m, 3H), 3.86 (s, 3H), 2.14 (s,3H), 2.08 
(in, IH), 1.71 (m, IH), 1.42 (m, IH), 1.30 (s, 3H), 1.07 (m, 2H), 1.02 (s 3H) 0 91 (s 
3H), 0.84 (s, 3H); ' V ' 

HRMS calcd m/z for C28H33NO2: 415.2511. Found: 415.2527. 

Example 141 

2 . 5-d i hvdro- 1 0-mr f ftPTv-5-f 1 -met hvl P ne-2-cvciohe,r viv? 7 .4-t.wm v i . ] H . 
rnben7onvrnnor3.4-ng.nnn|i nr 

Example 2B and l-(trimethylsilylmethyl)cyclohexene were processed as in Example 
2 to provide the desired compound as an inseparble mixture of diastereomers (4: 1) 
MS (DCI/NH3) m/z 402 (M+H)+; » ' 
*H NMR (300 MHz, DMSO-d 6 ) 

Major diastereomer 5 8.07 (d, IH). 7.03 (t, IH), 6.65 (d, IH), 6.63 (d, IH), 6.40 (d, 
IH), 6.22 (s, IH), 5.89 (d, IH), 4.75 (d, IH). 4.56 (d, IH), 3.87 (s, 3H), 2.38 (m.'lH). 
2.23 (m, IH), 2.21 (s, 3H), 1.97 (bm, 2H), 1.55-1.05 (m, 6H), 1.34 (s, 3H), 1.01 (s, 
3H); — 

Minor diastereomer 5 8.09 (d, IH), 7.05 (t, IH), 6.68 (d, IH), 6.57 (d, IH), 6.56 (d. 
IH), 6.11 (s, IH), 5.86 (d, IH), 5.40 (s, IH), 4.33 (d, IH), 3.91 (d, IH), 3.87 (s, 3H) 
2.48 (m, IH), 2.22 (m. IH), 2.20 (s, 3H), 1.94 (bm, IH), 1.75-1.05 (m, 6H) 1 29 (s ' 
3H), 0.97 (s, 3H); ' 

HRMS calcd m/z for C27H 31 N0 2 : 401.2355. Found: 401.2351. 

Example 14? 

2,g-dihYdrO-10-mgtho^ V -5-(1-oxo.X gvclohpxvlV? , 4-tri mfi rhvl-1R.f1 1 hf > r , TY Tn ^p 1 

flquinoline 

Example 2B and l-(trimethylsilyloxy)cyclohexene were processed as in Example 2 
to provide the desired compound as single diastereomer. 
MS (DCI/NH3) m/z 404 (M+H) + ; 

IH NMR (300 MHz, DMSO-d 6 ) 5 8.04 (d, IH), 7.02 ( t, IH), 6.67 (d, IH), 6.63 (d, IH). 
6.39 (d, IH), 6.37 (d, IH), 6.17 (s, IH). 5.44 (s, IH), 3.80 (s, 3H), 2.70 (ddd, IH), 
2.25 (m, 2H), 2.15 (s, 3H), 1.84 (bm, IH), 1.62-1.25 (m, 4H), 1.28 (s, 3H) 1 09 (m 
IH). 1.00 (s, 3H). 
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HRMS calcd m/z for C26H29NO3: 403.2147. Found: 403.2142. 

Example 143 

. 2,5-d i hYdro-I^methoxv-S-f3.rvclooct e nviV2.2.4-trim ff thvi.i^ . riihPn 7 np Y p ro p 4- 

flquinoline 

Example 2B and cycloocten-2-yltrimethylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (7:5). 
MS (DCI/NH3) m/z 416 (M+H)+; 
l H NMR (300 MHz, DMSO-dg) 

Major diastereomer: 5 8.03 (dd, 1H), 7.07 (t, 1H), 6.62 (d, 1H), 6.57 (d, 1H), 6.39 (d, 
1H), 6.17 (s. 1H), 5.59 (m, 2H), 5.44 (s, 1H), 5.14 (dd, 1H), 3.88 (s, 3H), 2.18 (s, 3H), 
2.04-0.84 (m, 17H); 

Minor diastereomer: 5 8.00 (d, 1H), 7.00 (t, 1H), 6.70 (d, 1H), 6.66 (d, 1H), 6.58 (d, 
1H), 6.12 (s, 1H), 5.59 (m, 2H), 5.48 (s, 1H), 5.38 (dd. 1H), 3.88 (s, 3H), 2.18 (s, 3H), 
2.04-0.84 (m, 17H); 

HRMS calcd m/z for C28H33NO2: 415.251 1. Found: 415.2498. 

Example 144 

2.5-dihydro-10-methoxv-5-(3^ 

flquinoline 

_ Example 2B and cyclohepten-2-yltrimethylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (1:1). 
MS (DCI/NH3) m/z 402 (M+H)+; 
J H NMR (300 MHz, DMSO-d 6 ) 

diastereomer A: 6 8.04 (d, 1.H0, 7.04 (t, 1H), 6.68 (d, 1H), 6.63 (d, 1H), 6.51 (d, 1H), 
6.22 (s, 1H), 5.97 (m, 1H), 5.73 (m, 1H), 5.58 (m, 1H), 5.47 (s, 1H), 3.87 (s, 3H), 
2.42-0.98 (m, 18H); 

diastereomer B: 8 8.01 (d, 1H), 7.08 (t, 1H), 6.70 (d, 1H), 6.62 (d.lH), 6.56 (d, 1H), 
6.21 (s, 1H), 5.58 (m, 2H), 5.49 (s, 1H), 5.32 (m, 1H), 3.87 (s, 3H), 2.42-0.98 (m, 
18H); 

HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2351. 

Example 14S 

2,5-dihYdro-lO-merhoxv-5-(1-cvclohexenvlm t »thv1V 2 .2.4-trimp.thv1.1H. 
mhenrnpvrftnpH^ -nquinnlinff 
Example 2B and 2-methylenecyclohexyldimethylphenylsilane were processed as in 
Example 2 to provide the desired compound. 
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MS (DCI/NH3) m/z 402 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 7.96 (d, 1H), 7.05 (t, 1H), 6.68 (d, 1H), 6.58 (d, 1H), 
6.45 (d, 1H), 6.10 (s, 1H), 5.85 (dd, 1H), 5.43 (s, 1H), 5.18 (bs, 1H), 3.85 (s, 3H), 
2.45-1.12 (m, 19H); 
5 HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2342; 

Anal, calcd for C27H31NO2: C, 80.76; H, 7.78; N, 3.49. Found: C, 80.76; H, 8.00; N, 
3.25. 

Example 146 

10 2,frdihydTOlO-methoxv-5-n 3-dimfirhvl-6-cv c lohexenv1V2.2.4-trim ff fhvl.|H - 

mhenzopvranor3.4-flquinoline 
Example 2B and (6,6-dimethylcyclohexen-2-yl)dimethylphenylsilane were 
processed as in Example 2 to provide the desired compound as an inseparable mixture of 
diastereomers (5:1). 
15 MS (DCI/NH3) m/z 4 16 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) major diastereomer: 8 8.04 (d, 1H), 7.06 (t, 1H), 6.68 (d, 
1H), 6.63 (d, 1H), 6.58 (d, 1H), 6.21 (s, 1H), 5.67 (dd, 1H), 5.49-5.38 (m, 3H), 3.86 
(s, 3H), 2.29-0.82 (m, 20H); minor diastereomer: 8 8.01 (d, 1H), 7.07 (t, 1H), 6.68 (d, 
1H), 6.63 (d, 1H), 6.57 (d, 1H), 6.16 (s, 1H), 5.56-5.33 (m, 3H), 4.97 (dd, 1H), 3.86 
20 (s, 3H), 2.29-0.82 (m, 20H); 

HRMS calcd m/z for C28H33NO2: 415.2511. -Found: 415.2527; 

Anal, calcd for C28H33NO2: C, 80.93; H, 8.00; N, 3.37. Found: C, 80.92; H, 7.98; N, 

3.25. 

25 Example 147 

2.5-dihvdro-10-methoxv-5-rC>.hrn n . p^.prnpenvlV2.2.4-trimsthvl-lH-rnhftn7nnvranof3.4- 

flquinoline 

Example 2B and (2-bromoallyl)trimethylsilane were processed as in Example 2 to 
provide the desired compound. 

30 MS (DCI/NH3) m/z 426 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.00 (d, 1H), 7.08 ( t, 1H), 6.72 (d, 1H), 6.62 (d, 1H), 
6.47 (d, 1H), 6.17 (s, 1H), 6.02 (dd. 1H), 5.51 (d. 1H), 5.47 (s, 1H), 5.42 (s, 1H), 3.87 
(s, 3H), 2.89 (dd, 1H), 2.44 (dd, 1H), 2.26 (s. 3H), 1.17 (s, 3H), 1.15 (s, 3H). 
Anal, calcd for C23H 2 4N0 2 Br: C, 64.79; H, 5.67; N, 3.29. Found: C, 64.70; H, 5.65; N, 

35 3.09. 

Examples 148-150 
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Example 2B (1.25g, 3.70 mmol) and 1-[1 '-t-butyldimethylsiloxy-l'- 
methoxyalkylidene]-2-cyclohexene were processed as in example 2 to provide a 
diastereomeric mixture of unsaturated ester adducts (1.21 g, 73%) that was carried on to the 
next step. 

5 The mixture above (1.20 g, 2.69 mmol) was dissolved in THF (100 ml), cooled to 0 

°C treated slowly with Dibal-H (13.5 ml of lM/hex solution, 13.5 mmol) by syringe, 
stirred 30 minutes, diluted with 250 ml saturated aqueous sodium pottasium tartrate and 300 
ml ethyl acetate and stirred overnight. The layers were separated, aqueous phase extracted 
twice with ethyl acetate, combined organics washed with brine and dried (MgSCU). The 
10 resulting residue was purified by silica gel chromatography eluting with from 20% to 30% 
methyl t-butylether in hexanes to give Examples 148-150. 

Example 148 

rel (5R.3'R) 2.5-dihvdro-10-me ! thr>yv-S-n . hvdrnxvmfithvl-3-cvclnhff X envn-2.7. 4. 
•5 ttimethvl- 1 H-mhen7.opvra nnn.4-flq»iinnlinfr 

MS (DCI/NH3) m/e 418 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, J=8 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz. 1H), 6.63 .(d, J=9 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.17 (d, J=2 Hz, 1H), 5.50 
(d, J=10 Hz, 1H), 5.39 (br s, 1H), 5.05 (br s, 1H), 4.42 (t, 1H), 3.85 (s, 3H), 3.64 (d, 
20 J=6 Hz, 2H), 2.27 (n, 1H), 2.05 (s, 3H), 1.95-1.86 (m, 2H), 1.78-1.21 (m, 4H), 1.28 (s, 
3H), 1.09 (s, 3H); 

Anal, calcd for C27H3iN0 3 -l/2H 2 0: C, 76.03; H, 7.56; N, 3.28. Found: C, 76.34; H, 
7.71; N, 3.20. 

Example 149 

rd (5R.3'S) 2,5-dihvdro-10-methnxv-5- n -hvdrnxvmffthvl-3-f:vrlnhPY^n V 1).7 | '? 4. 
trimethvl-lH-rnhen7npvranr> n.4.nqi]inntinft 
MS (DCI/NH3) m/e 4 1 8 (M+H) + ; 

»H NMR (300 MHz, DMSO-d 6 ) 5 8.40 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.59 (d, J=8 Hz, 1H)! 6.20 (d, J=8 Hz, 1H), 6.20 (s, 
1H), 5 (78, J=sHz, 1H), 5.45 (s, 1H), 5.37 (d, J=10 Hz, 1H), 4.60 (dd, J=5 Hz, 1H), 
3.85 (s, 3H), 3.75 (s, 2H), 2.37 (m, 1H), 2.12 (s, 3H), 1.70 (m, 2H), 1.60 (m, 1H), 1.30 
(s, 3H), 1.15 (m, 2H), 1.02 (s, 3H); 

13C NMR (75 MHz, DMSO-d 6 ) 8 156.3, 151.5, 145.0, 139.6. 133.7. 130.2, 128.0, 
127.1, 126.9. 120.8, 120.3, 118.5, 116.5, 113.0, 110.2, 105.2, 105.2, 76.2. 65.1, 55.6, 
49.4,36.9,29.6.26.8,23.7,21.3. 
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Example 1 SO 

2 . ^d i hYdro-l(VmffhoyY-?-n-hvrimxvmrrhvi.^vrfnh W n v n.2.?4-rrin ir f >1T l - m 

rnhenrnpyrannn 4-f|l1linftlinf 
MS (DCI/NH3) m/e 4 1 8 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.06 (d, J=8 Hz, 1H), 7.01 (t, J=8 Hz, 1H), 6.59 (d, 
J=8 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.27 (s, 1H), 6.03 (s, 1H), 5.38 (s, 1H), 5.23 (m, 
IH). 4.75 (m, 2H), 3.81 (s. 3H), 3.47 (m, 1H), 2.95 (m, 1H), 2.19 (s, 3H), 1.70-1 35 
(111, 6H), 1.31 (s, 3H), 1.03 (s, 3H); 13c NMR (75 MHz, DMSO-d^) 8 156.4, 154.4 
(145.1), 132.9. 129.2, 128.0, 127.6, 126.9, 126.1, 119.3, 118.6, 114.3, 113.1, 109.0, 
105.5, 73.5, 64.4, 55.9, 49.2, 48.6, 29.7, 26.5, 25.6, 24.3, 23.5, 18.3; 
Anal, calcd for C 27 H3iN0 3 - 1/4H 2 0: C, 76.84; H, 7.52; N, 3.32. Found- C 76 93- H 
.7.73; N, 3.18. ' * ' * ' 

Example 151 

2 . 5-dihvdro-10-mffthPx Y -5-n-in^ 

Example 2B and indole were processed as in Example 2 to provide the desired 
compound. 

MS (DCI/NH3) m/e 423 (M+H)+; 

IH NMR (300 MHz, DMSO-d 6 ) 8 10.89 (d, 1H), 8.01 (d, 1H), 7.83 (dd, 1H}, 7.27 (dd, 
1H), 7.04 (m, 3H), 6.80 (t, 1H), 6.68 (d, 1H), 6.54 (s, 1H), 6.53 (d, 1H), 6.28 (d, 1H) 
6.12 (s, 1H), 5.35 (s, 1H), 3.83 (s, 3H), 1.89 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H) ' 
Anal, calcd for C 2 8H26N 2 0 2 : C, 79.59; H, 6.20; N, 6.62. Found: C, 79.58; H, 6.28; N, 
6.36. 

Example 

rfff5SJ^)2 , 5-dihYdrP-10-mer^^ 

f nbenzopv ranor3.4-f|qy i n nl jp^ 
Example 148 (0.512 g, 1.23 mmol) was dissolved in CH 2 C1 2 (5 ml), cooled to 0 
°C, treated with (i-Pr) 2 NEt (0.32 ml, 1.84 mmol), methanesulfonyl chloride (0.11 ml, 1.47 
mmol) and stirred for 1 hour. The reaction mixture was treated dropwise with lithium' 
triethylborohydride (4.70 ml of 1M/THF solution, 4.70 mmol), stirred 60 minutes, treated 
with 10 ml 1M NaOH, 0.6 ml 30 % H 2 02, sdrred 2 hours and extracted with ethyl acetate. 
The organic layer was washed with H 2 0, saturated aqueous NaHC0 3 , brine, dried 
(MgS0 4 ) and concentrated. The residue was purified by silica gel chromatography eluting 
w,th 5 % then 7 % ethyl acetate in hexanes to give 0.362 g (74%) of the desired product as a 
colorless foam. 
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MS (DCI/NH3) m/e 402 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, J=8 Hz, 1H), 7.06 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.56 (d, J=8 Hz, 1H), 6.16 (s, 1H), 5.49 (d, J=10 
Hz, 1H), 5.41 (br s, 1H), 4.83 (br s, 1H), 3.85 (s, 3H), 2.31-2.17 (ra, 1H), 2.06 (s, 3H), 
5 1.99-1.21 (m, 6H), 1.49 (s, 3H), 1.29 (s, 3H). 1.08 (s, 3H). 

Example 153 

rg^2RJ\ < ))2.5-dihv(1rQ-10-methoxv-5-ri-methvl-3- cvclohexenvn-2.2.4-trimethvl-1H- 

f nbenzor>vranor3.4-flquinoIine 
10 Example 149 was processed as in Example 152 to provide the desired compound. 

MS (DCI/NH3) m/e 402 (M+H)+; 

l H NMR (300 MHz, DMSO-d 6 ) 5 8.04 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 6.22 (d, J=2 Hz, 1H), 5.55 
(br s, 1H), 5.45 (br s, 1H), 5.35 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.34-2.18 (m, 1H), 
2.12 (s, 3H), 1.97-0.88 (m, 6H), 1.61 (s, 3H), 1.30 (s, 3H), 1.02 (s, 3H); 
Anal, calcd for C 27 H3iN0 2 -l/4H 2 0: C, 79.87; H, 7.82; N, 3.45. Found: C, 79.81; H, 
8.28; N, 3.39. 

Examplg 154 

(-) (5S.3'S) 2,5-dihYdro-10-methoxv-5-fl-methvl-3-c vclohexenvn-2.2.4-trime.thvl-lH- 

nibenzonvranof3.4-flquinoline 
Example 152 was subjected to HPLC on an (R,R) WHELK-0 1 column eluting 
with 2% EtOH in hexanes to provide the desired compound. 
[afo 20 -155.9° (c 0.85, CHCI3); 
MS (DCI/NH3) m/e 402 (M+H)+; 

J H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, J=9 Hz, 1H), 7.06 (t, J=8 Hz, 1H). 6.68 (d, 
J=8 Hz, 1H), 6.64 (d, J=9 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.20 (d. J=2 Hz, 1H), 5.49 
(d, J=10 Hz, 1H), 5.42 (br s, 1H), 4.83 (br s, 1H), 3.85 (s, 3H), 2.30-2.18 (m, 1H), 
2.06 (s, 3H), 1.97-1.20 (m, 6H), 1.49 (s. 3H), 1.29 (s, 3H). 1.08 (s, 3H); 
Anal, calcd for C 2 7H3iN02'l/4H 2 0: C, 79.87; H, 7.82; N, 3.45. Found: C, 79.80; H, 
8.15; N, 3.41. 

Example 155 

(-) f5S, 3'R) 2,5-dihvdro-10-methoxv-5-d-hvdrnx vmethvl-3-cvrlohexenv1V2.2.4- 
trimethvl-lH-rnhenzonvrannr3. 4-flquinnline. 
Example 149 was subjected to HPLC on an (R.R) WHELK-0 1 column eluung 
with 6% EtOH in hexanes to provide the desired product. 
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[a] D 20 -233.9° (c 1.27, CHC1 3 ); 
MS (DCI/NH3) m/e 418 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.05 (d, J=9 Hz, 1H), 7.08 (d, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 6.23 (br s. 1H), 5.78 (br s, 
5 1H), 5.46 (br s, 1H), 5.37 (d, J=10 Hz, 1H), 4.65 (t. J=6 Hz, 1H), 3.86 (s, 3H), 3.76 
(m, 2H), 2.36-2.22 (m, 2H), 2.12 (s, 3H), 1.87-1.77 (m, 2H), 1.65-1.53 (m, 1H), 1.30 
(s, 3H), 1.27-0.92 (m, 2H), 1.02 (s, 3H). 

Example 156 

W H (5R . 3*S) 2.5-tjihY(1ro-10-methoxv-5-ri-hvdmxvmftt h vl-3-cvclnh,» y envn-2.2.4- 

trimethvl-1H-rnhftn7npvranor3.4-nqninnlinP 
Example 149 was subjected to HPLC on an (R,R) WHELK-0 1 column eluting 
with 6% EtOH in hexanes to provide the desired product 
[a] D 2° +234.6° (c 1.10. CHCI3); 
15 MS (DCI/NH3) m/<? 418 (M+H)+; 

1H NMR (300 MHz, DMSO-dfi) 5 8.05 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H). 6.68 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 6.22 (br s, 1H), 5.78 (br s, 
1H), 5.45 (br s, 1H), 5.37 (d, J=10 Hz, 1H), 4.63 (t, J=6 Hz, 1H), 3.86 (s, 3H), 3.78- 
3.73 (m, 2H), 2.36-2.22 (m, 2H), 2.12 (s, 3H), 1.87-1.77 (m, 2H), 1.65-1.52 (m, 1H), 
20 1.34-0.93 (m, 2H), 1.30 (s, 3H), 1.02 (s, 3H). 

Example 157. 

(-H5S . 3'R) 2„5-dihYdrp-10-methoxv-'>-(l-methvl-3-cvclohexenvn-7 9 4-trime.thvl-IH- 

rnbenznpvrnnof^^-flq^inQlinc 
25 Example 155 was processed as in Example 152 to provide the desired compound. 

MS (DCI/NH3) m/e (M+H) + 402 ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.04 (d, J=8 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.62 (d, J=8 Hz, 1H), 6.23 (br s, 1H), 5.55 (br s, 
1H), 5.45 (br s, 1H), 5.35 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.33-2.18 (m, 1H), 2.12 (s, 
30 3H), 1.95-1.45 (m, 4H), 1.61 (s, 3H), 1.34-0.88 (m, 2H), 1.30 (s, 3H), 1.02 (s, 3H); 
[cc]d 20 -224.1° (c 0.73, CHCI3); 

Anal, calcd forC 2 7H3iN02'l/2H 2 0: C, 78.99; H, 7.86; N, 3.41. Found: C, 79.14; H, 
8.07; N, 3.03. 
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Example 158 

ftHSR , IS12 ?-dihYdrp-in.methoxv-5-n-mefhvi.^vHnhPvp nv n.9 ZAdnmsm IH 

fnben7nnvrannn.4-f;qnj nff lj nr 
5 Example 156 was processed as in Example 152 to provide the desired compound 

MS (DCI/NH3) m/e 402 (M+H) + ; 

»H NMR (300 MHz, DMSO-d 6 ) 5 8.04 (d, J=9 Hz, IH), 7.07 (d, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.59 (d, J=8 Hz, 1H), 6.22 (br s, 1H), 5.55 (m, 1H) 
5.45 (br s, 1H), 5.35 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.27 (m, 1H), 2.12 (s, 3H) 1 94- ' 
10 1.05 (m, 6H), 1.61 (s, 3H), 1.30 (s, 3H), 1.02 (s, 3H). 

Example 159 

2 . 5-dihYdrO-10-msthoxv.5-ri-rh]nrnm ff thvl^. c vclnhex R nvn-7,,2.4-trim Pr h Y l.^ - 

fnben70nvranof3.4-f|qvi n oli nff 

15 Example 148 (0. 1 10 g, 0.264 mmol) was combined with methanesulfonyl chloride 

(49 ul, 0.632 mmol), (i-Pr)2NEt (53 nL, 0.695 mmol). Lithium chloride (11 mg, 0.264 
mmol) in 2 mL of THF containing 2 drops of DMF and the reaction mixture was stirred at 
room temperature for several hours. The reaction mixture was diluted with ethyl acetate and 
washed with saturated aqueous bicarbonate, brine, dried over MgS0 4 and purified by silica 

20 gel chromatography eluting with 20% ethyl acetate in hexane to give 106 mg (92%) of the 
desired compound as a foam. 
MS (DCI/NH3) m/e 436 (M+H) + ; 

IH NMR (300 MHz, DMSO-d 6 ) 5 8.03 (d, J=8 Hz, 1H), 7.08 (t, J=8 Hz, IH), 6.66 (dd, 
J=8 Hz, 2H), 6.55 (d, J=8 Hz, IH), 6.25 (br s, IH), 5.53 (d, J=10 Hz. IH) 5 39 (s 
25 IH). 5.25 (s, IH), 3.91 (s, 2H), 3.84 (s. 3H), 2.30 (rh. IH), 2.05 (s, 3H), 1.35-2 00 (m 
6H), 1.30 (s,3H), 1.10 (s,3H). 

Example 160 

re((5K, TR) ? 5-dihydro-10-methoxv-5-d-mfthnxv m( »rhvi.^ cvcinhPv r p Y |) .? -> a. 

30 . ^ tfimethvl- 1 H-r 1 lhenropvmnn r^-flqninn^V 

Example 148 was processed according to Example 1 52 using sodium methoxide 
instead of lithium triethylborohydride to give the desired compound. 
MS (DCI/NH3) m/e 432 (M+H)+; 

*H NMR (400 MHz. DMSO-d 6 ) 5 8.02 (d, J=9 Hz, IH), 7.07 (t, J=8 Hz, IH), 6.69 (d, 
35 J=9 Hz, IH), 6.64 (d, J=9 Hz, IH), 6.57 (d, J=9 Hz, IH), 5.53 (d, J=10 Hz, IH) 5 11 
(s, IH), 3.85 (s, 3H), 3.58 (dd, J=12 + 32 Hz, IH). 3.06 (s, 3H), 2.30 (br m. IH), 2.07 
(s, 3H). 1.50-2.00 (br m, 4H), 1.35 (m, IH), 1.30 (s, 3H), 1.10 (s, 3H); 
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13 C NMR (100 MHz, DMSO-d 6 ) 5 156.2, 150.9, 145.0. 137.0, 133:7, 133.6, 130.4, 
128.1, 1*27.1. 127.1, 123.5, 117.9, 116.4, 113.5, 113.1, 110.1, 105.4, 105.3, 105.0, 
76.2, 75.4, 56.4. 55.6, 49.5, 36.9, 29.7, 23.4, 25.5, 25.3, 25.2, 24.2, 20.2. 

5 Example 161 

rel (5R. 3'R) 2.5-dihvdro-10.mffthnxv-S-n.methvlthinm ethv1-3-cvr1r>he.xftnvn-?. 7 4- 
trimethvl- 1 H-r 1 Ihenznpvranof 3.4-flqmnnlin* 
Example 148 was processed according to Example 152 using sodium thiomethoxide 
instead of lithium triethylborohydride to give the desired compound as a white foam. 
10 MS (DCI/NH3) m/e 448 (M+H)*; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, J=8 Hz, 1H), 7.08 ( t, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz, 1H), 6.65 (d, J=9 Hz, 1H), 6.57 (d, J=9 Hz, 1H), 6.23 (s, 1H), 5.49 (d, J=10 
Hz, 1H), 5.40 (s, 1H), 5.00 (s, 1H), 3.86 (s, 2H), 2.30 (br m, 2H), 2.07 (s, 3H), 1.81 
(s, 3H), 1.40-1.78 (br m, 6H), 1.30 (s, 3H), 1.09 (s, 3H); 
15 13 C NMR (100 MHz, DMSO-d 6 ) 5 156.2, 151.0, 145.0, 135.7, 133.8, 130.3, 128.2, 
127.1, 127.1, 123.5, 118.1, 116.5, 113.4, 113.1, 110.1, 105.3, 75.7, 55.5, 49.5, 40.8, 
37.5, 29.7. 27.3, 26.2, 25.7 (24.2), 20.6, 13.7. 

Example 162 

20 r cl fSR. 3'»S) 2.5-dihvdro-10-mftfhnYv.5 . n-acfitr.yvmethvl-3-cv^lf>hexftnvn-2 1 4- 

trimethvl- 1 H-f nhen7onvmnnrT4.flqmnnl fop 
Example 149 (0.100 g, 0.239 mmol) was combined with acetic anhydride ( 27 ^L, 
0.288 mmol), DMAP (2 mg, catalytic), (i-Pr) 2 NEt (50 uL, 0.288 mmol) in 
dichloromethane (6 ml). The reaction mixture was stirred for 1 hour at room temperature, 
25 diluted with ethyl acetate and washed with saturated aqueous bicarbonate, brine, dried 

(MgS04)and purified by silica gel chromatography eluting with 20% ethyl acetate in hexane 
to give 89 mg (8 1 %) of the desired compound as a white solid. 
MS (DCI/NH3) m/e 460 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.05 (d, J=8 Hz, 1H), 7.08 (t, J=8 Hz, 1H), 6.68 (d, 
30 J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.62 (d, J=8 Hz, 1H), 6.23 (s, 1H), 5.82 (s, 1H), 
5.46 (s, 1H), 5.40 (d, J=10 Hz. 1H), 4.38 (s, 2H), 3.86 (s, 3H), 2.33 (br m, 1H), 2.12 
(s, 3H). 2.03 (s, 3H), 1.85 (br m, 2H), 1.60 (br m, 1H), 1.30 (s, 3H), 1.02-1.28 (br m, 
3H), 1.02 (s, 3H); 

Anal, calcd for C29H33NO4: C, 75.79; H, 7.24; N, 3.05. Found: C. 76.14; H, 7.47; N, 
35 3.02. 
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Example 163 

rel (5R . 3'R) ^. . ^-dihvdro-lO-methnxv-S- n -acetnxvmfithvl-l-ry^l^hexpnYl)^ ?^- 
Irimeth Vl- 1 H-f 1 lbenzonvranor3.4-nqninp^ nf 

Example 148 was processed as in Example 162 to provide the desired compound as 
a white solid. 

MS (DCI/NH3) m/e 460 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, J=8 Hz, 1H), 7.08 (t, J=8 Hz, 1H). 6.70 (d, 
J=8 Hz. 1H), 6.65 (d, J=8 Hz, 1H), 6.58 (d, J=8 Hz. 1H), 6.18 (s. 1H). 5.55 (d. J=10 
Hz, 1H), 5.39 (s, 1H), 5.16 (s, 1H), 4.22 (s. 2H), 3.85 (s, 3H), 2.40 (br. J=8 Hz. 1H). 
2.06 (s, 3H), 1.96 (s, 3H), 1.32-1.95 (br m, 3H), 1.28 (s, 3H). 1.06 (s, 3H); 
Anal, calcd for C29H33NO4: C, 75.79; H, 7.24; N, 3.05. Found: C. 75 53- H 7 32- N 
2.84. ' ' 

Example 164 

rel (5R . 3'R) 2 ^-(lihYflro-lO-methoxv-.l-n.mftrhnyv methvi-^vr^hRYffnvi) ^^^. 

trimethvl-lH-fnhen7r.pvrnn or3.4.nqiiinnlj rir 

Example 149 was processed according to Example 152 using sodium methoxide 
instead of lithium triethylborohydride to give the desired compound as a white foam 
MS (DCI/NH3) m/e 432 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.05 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz. 1H), 6.64 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.59 (d. J=8 Hz. 1H), 6.20 (s, 
1H), 5.78 (s, 1H). 5.45 (s, 1H), 5.39 (d, J=10 Hz, 1H), 3.70 (s, 2H), 3.14 (s, 3H), 2.30* 
(br m, 1H), 2.12 (s, 3H). 1.81 (br m. 2H), 1.60 (br m. 1H). 1.30 (s. 3H), 1 15 (br m 
2H). 1.02 (s. 3H); 

Anal, calcd for C 2 8H33N03-1/4H 2 0: C, 77.12; H. 7.74; N. 3.21. Found- C 77 17- H 
7.55; N. 3.15. 

Example 16S 

2,2.4-trimeth y|- 1 H-f 1 1hen7opvm n ori4-flqninolj n f 
Example 148 was processed according to Example 152 using dimethylamine instead 
of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 445 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d. J=8 Hz, 1H). 7.07 (t, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz, 1H), 6.64 (d, J=8 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.22 (s. 1H). 5.50 (d. J=10 
Hz, 1H), 5.39 (s, 1H), 5.03 (s. 1H), 3.85 (s. 3H), 2.62 (d, J=ll Hz, 1H), 2.50 (d, J=ll 
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Hz, 1H), 2.25 (br s, 1H), 2.06 (s, 6H), 1.98 (s, 3H). 1.40-1.95 (br m, 6H), 1.30 (s. 3H) 
1.25 (br m, 1H), 1.11 ( s , 3H); 

Anal, calcd for C 29 H 3 6N 2 0 2 -3/4H 2 0: C, 76:03; H, 8.25; N, 6.11. Found- C 75 90- H 
7.81; N, 5.90. 

5 

Example 166 

rel (5R . 3'S) 2.5-dih Y< 1ro-10-niPChoxv-. < )-ri-mefhvlthiomftrhvi-3- c vclnhPv P nYl)-? ? 4. 
trimethvl-l H-H 1hen7n P vrannf3 d.q q ^ m ]^ 
Example 149 was processed according to Example 152 using sodium thiomethoxide 
10 instead of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 448 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.05 (d, J=9 Hz,' 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 6.24 (s, 1H), 5.71 (s, 1H),' 
5.46 (s, 1H), 5.39 (d, J=10 Hz, 1H), 3.86 (s, 3H), 3.02 (s, 2H), 2.17-2.41 (br m, 2H), 
15 2.11 (s, 3H), 1.91-2.10 (br m, 2H), 1.88 (s, 3H), 1.30 (s, 3H), 1.25 (s, 3H), 1.05-1.25 
(br m, 3H), 1.02 (s, 3H); 

Anal, calcd for C 28 H 33 N0 2 S- 1/2H 2 0: C, 73.65; H, 7.50; N, 3.07. Found- C 73 37- H 
7.46; N, 2.97. 

20 Example 167 

rel(5R . 3'R) 2. , < ?-dihYdro-10-mefho y v-S-n-rN-mn T hr>l ino->mfithv1.3.r V c1nh ff Y P nvn.7 7 4. 
trimethvl-lH-mhftnznpy rannn^-nqiiinpljnP 
Example 148 was processed according to Example 152 using morpholine instead of 
• lithium triethylborohydride to give the desired compound as a white foam. 
25 MS (DCI/NH3) m/e 487 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.01 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.65 (d, J=8 Hz, 1H), 6.56 (d, J=8 Hz, 1H), 6.22 (s, 1H), 5.49 (d, J=ll 
Hz, 1H), 5.41 (s, 1H), 5.04 (s, 1H), 3.85 (s, 3H), 3.52 (br s, 3H), 2.68 (d, J=12 Hz, 
1H), 2.56 (d, J=12 Hz, 1H), 2.25 (br s, 1H), 2.15 (br s, 2H), 2.05 (s, 3H), 1.40-2.00 (br 
30 m, 6H), 1.32 (s, 3H), 1.20-1.28 (br m, 6H), 1.17 (s, 3H); 

Anal, calcd for C 3 iH38N 2 0 3 : C, 76.51 ; H, 7.87; N, 5.76. Found: C, 76.24; H 8 05- N 
5.52. 
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Example 168 

rel (SR. 3'R) Z.^ihydrQHa-m rthnxv^-fl-fN -r neth v l -N-m^thvi.nifnnviaminnw^^Y i.^ 

CYC l QhexenYl)-? 2,4-trimethvl- 1 H-f 1 1henz n nvr a nnn ,4-flqmnnlin r 
5 Example 170 (0.80 g, 0. 1 86 mmol) was combined with methanesulfonyl chloride 

(15 uL, 0. 195 mmol), (i-Pr) 2 NEt (48 jil, 0.279 mmol) and THF at 0 °C for 1.5 hours. 
The product was added direcdy to a silica gel plug and eluted with hexane then 40% ethyl 
acetate in hexane to give 88 mg (93%) of the desired compound as a white solid. 
MS (DCI/NH3) m/e 509 (M+H) + ; 
10 1H NMR (300 MHz, DMSOd 6 ) 5 8.02 (d, J=9 Hz, 1H), 7.08 (t, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz. 1H), 6.65 (d. J=9 Hz, 1H), 6.58 (d, J=9 Hz, 1H), 6.20 (s, 1H), 5.53 (d, J=5 Hz, 
1H), 5.41 (s, 1H), 5.1 1 (s, 1H), 3.85 (s, 3H), 3,46 (d, J=13 Hz, 1H), 3.24 (d. jll3 Hz, ' 
1H), 2.82 (s, 3H), 2.53 (s, 3H), 2.30 (br, 1H), 2.08 (s, 2H), 1.5-2.0 (br m, 6H), 1.35 (br 
m, 1H), 1.30 (s, 3H), 1.25 (m, 1H), 1.11 (s, 3H); 

15 Anal, calcd for C29H36N2O4S: C, 68.47; H, 7.13; N, 5.51. Found: C, 68.20; H, 7 09- N 
5.36. 

Example 169 

rel (SR . 3'S) 2.5-dihydro-1Q-m P thoxv-5-n-rN.N dimerhviaminM m ethvi-^rvrinh ^nYiv 
20 2,2,4-trimff thvl-lH-rnhenzonvrannr3.4-n n ninnH n r 

Example 149 was processed according to Example 152 using dimethylamine instead 
of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 445 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.05 (d, J=9 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.67 (d, 
25 J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.213 (s, 1H), 5.69 (s, 1H), 
5.46 (s, 1H), 5.42 (d, J=10 Hz, 1H), 3.86 (s, 3H), 2.70 (br, 1H), 2.30 (br m, 1H), 2.11 
(s, 3H), 2.05 (br, 4H), 1.85 (br, 2H), 1.56 (m, 1H), 1.30 (s, 3H), 1.10-1.25 (m 3H) 
1.02 (s,3H); 

Anal, calcd for.C29H3 6 N202-l/2H 2 0: C, 76.79; H, 8.22; N, 6.18. Found: C..76.49; H 
30 8.23; N, 5.95. 

Example 170 

rel (SR. 3-SJ Z^-dihvdro-lO-methoxv-^-n-rN-methvlnmin M methvl-^-rvHn^ v^ yl )- 
2.2,4-trimeth vl- 1 H-\ ] Ihenr npyrannf 3 4-fl q M j P nlm r 
35 Example 148 was processed according to Example 152 using methylamine instead 

of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e .43 1 (M+H) + ; 



-149- 



WO 99/41256 



PCT/US99/03127 



1H NMR (300 MHz, DMSO-d 6 ) 5 8.00 (d, J=8 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.68 (d, 
J=7 Hz, 1H), 6.63 (d, J=7 Hz, 1H), 6.57 (d, J=7 Hz, 1H), 6.22 (s. 1H), 5.76 (s, 1H), 
5.53 (d, J=10 Hz, 1H), 5.41 (s, 1H), 5.14 (br s. 1H), 3.85 (s, 3H), 3.02 (s, 2H),' 2.30 (br 
m, 1H), 2.22 (s, 3H), 2.07 (s, 3H), 1.74 (br m, 2H), 1.80-1.4 (br m, 4H), 1.30 (s, 3H), 
5 1.25 (s, 1H), 1.10 (s, 3H); 

Anal, calcd for C28H 3 3N 2 02-1.25H20: C, 74.22; H, 8.12; N, 6.18. Found: C, 74.05; H, 
7.81; N, 6.00. 

Example 171 

flauipflliofi 

A solution of Example 147 (51 mg, 0.12 mmol) and tetramethyltin (66.5 [d, 0.048 
mmol) in 1ml HMPA was degassed with N2 for 20 minutes. 

Dichlorobis(triphenylphosphine)palladium(ID (9.8 mg, 0.012 mmol) was added and the 
15 reaction mix was heated at 85°C for 60 hours, cooled to room temperature, and stirred 
vigorously with 30 ml of ethyl acetate and 30 ml of saturated KF aqueous solution for 3 
hours. The mixture was then filtered through a plug of celite and the layers were separated. 
The organic layer was washed with water, brine and dried (Na 2 S0 4 ). Concentration 
followed by silica gel chromatography (15% ethyl acetate/hexanes) provided the desired 
20 compound. - 
MS (DCI/NH3) m/z 362 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, 1H). 7.05 ( t, 1H), 6.68 (d, 1H), 6.58 (d, 1H), 
6.42 (d, 1H), 6.12 (d, 1H), 5.91 (dd, 1H), 5.44 (s, 1H), 4.77 (s, 1H), 4.54 (s, 1H), 3.87 
(s, 3H). 2.43 (m, 1H). 2.20 (s, 3H), 2.09 (m, 1H), 1.74 (s, 3H), 1.16 (s, 3H). 
HRMS calcd rn/z for C24H27NO2: 361.2042. Found: 361.2047. 

Example 172 

2 . 5-dihYdrO-IO-methoxv-5-(1.3-hntndien-2-v1V2.2 4 -trimethvl.1H4nhpn 7 npv^ nn r^4. 

flquinoline 

Example 147 and tributyl(vinyl)tin were processed as in the previous example to 
give the desired compound. 
MS (DCI/NH3) m/z 374 (M+H) + ; 

1H NMR (300 MHz. DMSO-d 6 ) 6 8.00 (d, 1H), 7.05 ( t, 1H), 6.70 (dd, 1H). 6.60 (d, 
1H), 6.47 (dd, 1H), 6.36 (dd, 1H), 6.18 (d, 1H), 5.95 (dd, 1H), 5.43 (s, 1H), 5.16 (s, 
1H), 5.12 (s, 1H), 5.05 (d, 1H), 5.00 (d. 1H), 3.87 (s, 3H), 2.55 (dd, 1H), 2.22 (dd, 
1H), 2.10 (s, 3H), 1.20 (s, 3H), 1.12 (s, 3H). 
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Example m 

2^dihYdrO-10-methOXV-5.r?-carhnm ff rhnYv. l.nrr.nenvlV?2.4-trim P tt 1 YUipf . 
rnhen7QOVranon.4-f)qninr>lin^ 
5 A mixture of Example 147 (64 mg, 0. 15 mmol), 

bis(triphenylphosphine)dicarbonylnickel (144 mg, 0.225 mmol) and triethylamine (42uL, 
0.30 mmol) in 5 mL of MeOH was refluxed for 16 hours, cooled, and partitioned between 
ethyl acetate and water. The organic layer was washed with brine, dried (Na2S0 4 ) and 
concentrated. The residue was purified by flash silica gel chromatography (15% ethyl 
10 acetate/hexanes) to give the desired compound. 
MS (DCI/NH3) ra/z 406 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d, 1H), 7.06 ( t, 1H). 6.70 (dd, 1H), 6.60 (d,> 
1H), 6.41 (dd, 1H), 6.12 (dd, 1H), 6.01 (dd, 1H), 5.43 (s, 1H), 5.36 (s, 1H), 3.87 (s, 
3H), 3.68 (s, 3H), 2.60 (dd, 1H), 2.43 (dd, 1H), 2.21 (s, 3H), 1.20 (s, 3H), 1.12 (s, 
15 3H); 

Anal, calcd for C25H27NO4: C, 74.05; H, 6.71; N, 3.45. Found: C, 73.81; H, 6 61- N 
3.38. 

Example 174 

2,5-dih . ydlO- 1 0-methoXV-W 1 ?-dihvdrnxv- ^p yl V2.2.4-rrim^y 1. j ff. 
20 mhan7npyrnnof3.4-flqiiinnlinp 

_ A solution of Example 2 (50 mg, 0. 144 mmol) in pyridine (3 mL) at 0 °C was 
treated with Os0 4 (370 uL, 0.144 mmol), stirred at ambient temperature for 48 hours, 
treated with saturated aqueous sodium bisulfite (3 mL), stirred for 4 hours and filtered 
through Celite. The Celite plug was washed repeatedly with EtOAc. The organic filtrate 

25 was washed with water, brine, dried (Na 2 S0 4 ) and concentrated. The residue was 

purified by flash silica gel chromatography (95:5 methylene chloride/methanol) to give the 
desired compound as an inseparable mixture of two diastereomers (2:1). 
MS (DCI/NH3) m/z 382 (M+H) + ; 
*H NMR (300 MHz, DMSO-dg); 

30 Major diastereomer: 5 7.94 (d, 1H), 7.05 (t, 1H), 6.67 (d, 1H), 6.57 (d, 1H), 6.53 (d, 
1H), 6.13-6.05 (m, 2H), 5.42 (s, 1H), 4.80 (d, 1H), 4.38 (t, 1H), 3.85 (s, 3H), 3.65 
(bm. 1H), 3.19-3.00 (m, 2H), 2.21 (s, 3H), 1.83 (m. 2H), 1.19 (s, 3H), 1.11 (s, 3H); 
Minor diastereomer: 8 7.96 (d, 1H), 7.07 (t, 1H), 6.68 (d, 1H), 6.58 (d, 1H), 6.55 (d, 
1H), 6.13 (s, 1H), 5.97 (dd, 1H), 5.42 (s, 1H), 4.50 (t. 1H), 4.45 (d, 1H), 3.85 (s, 3H), 

35 3.45-3.30 (m, 3H), 2.23 (s, 3H). 1.80-1.58 (m, 2H), 1.21 (s, 3H), 1.09 (s, 3H); 

Anal, calcd for C 2 3H 2 7N<V0.35 H 2 0: C.71.24; H, 7.20; N, 3.61. Found: C, 71 24 ; H 
7.28; N, 3.49. ' 



-151- 



WO 99/41256 PCT/US99/03127 

Example 17s 

2,g-dihYdro-10-m^ow 5 (12^=2=0 100 ^ 7 - 1 iiUuumLLU. 
f llbenmnvmnon a-flqninnlinr 

5 mmo n tTT. TT PlC (5 ° "* 013 ^ ^^Phosphine (38 mg. 0.14 
mmol). diethyl azod IC arboxylate (25 mg. 0.14 mmol) and 3 angstrom molecular sieves (50 
mg) in benzene (5 mL) was refluxed for 48 hours, cooled and partitioned between EtOAc 
and water. The organic layer was washed with water, brine, dried (Na 2 S0 4 ) and 
concentrated. The residue was purified by flash silica gel chromatography (8-2 
D hexane/EtOAc) to give the desired compound as an inseparable mixture of two 
diastereomers (1.3:1). 
MS (DCI/NH3) m/z 364 (M+H)+; 
l H NMR (300 MHz, DMSO-d 6 ); 

Major diastereomer: 8 7.93 (d. in), 7.09 (t, 1H), 6.72 (d, 1H), 6.60 (d, 1H) 6 58 (d 
1H), 6.14 (s 1H), 5.95 (m, 1H), 5.44 (s, 1H), 3.85 (s, 3H), 3.04 (m, 1H) 272 (dd 1H) 
235 (dd, 1H). 2,7 (s. 3H), 2.05-1.35 (m, 2H), 1,6 (s, 3H). 1,4 s, 3H) ' 
Minor diastereomer: 5 7.95 (d, 1H), 7.08 (t. 1H), 6.71 (d, 1H), 6.59 (d, 1H) 6 57 (d 

2.28 (m, 1H), 2.17 (s, 3H), 2.05-1.58 (m, 2H). 1,7 (s, 3H), 1,3 (s 3HV 
HRMS calcd m/z for C 2 3H3 5 N0 3 : 363.1834. Found: 363,846. 

Example 176 

2,5-dibYdro-io-m^how 5 n m nhthrfimMn^. r rrT , >. 2 ., d . t ^ y] m 

fnhen7np Yn nor3.4-qqnj n n|j r » 
Example 69 (250 mg, 0.68 mmol), phthalimide (103 mg, 0.7 mmol) 
mp^ylphosphine (184 mg, 0.7 mmol) and diethyl azodicarboxylate (1 10 uL. 0.7 mmol) 
m THF 15 mL) was stirred for 24 hours and partitioned between EtOAc and water The 
organic layer was washed with water, brine, dried (Na 2 S0 4 ) and concentrated The 
residue was purified by flash silica gel chromatography (3:1 hexane/EtOAc) to give the 
desired compound. 
MS (DCI/NH3) m/z 495 (M+H)+- 

o 42Tir,r: DMso " d6) ' 5 7 - 88 c * ^ {s > ^ 682 «■ ^ « «• 

(t. 2H), 2.16 (s, 3H), 1.75-1.40 (bm, 4H), 1.22 (s, 3H), 1,6 (s 3H)- 
HRMS calcd m/z for C 3 ,H30N 2 O 4 : 494.2206. Found: 494.2198. 



-152- 



WO 99/41256 



PCT/US99/03127 



Example 177 

2.5-d i hYdrQ- l Q-methQXV-5-(-l-nmino-3-propv]V2.2.4-trimethvl. l H-ril| , Pn717rYmn ^p 4. 

flquinoline 

Example 176 (1 18 mg, 0.24 mmol) was treated with hydrazine (12.8 mg, 0.4 
5 mmol) in refluxing ethanol (8 mL) for 16 hours, cooled and filtered to remove a solid. The 
filtrate was concentrated and purified by flash silica gel chromatography (9.5:0.5 methylene 
chloride/methanol) to give the desired compound. 
MS (DCI/NH3) m/z 365 (M+H)+; 

lH NMR (300 MHz, DMSO-dg) 5 7.94 (d, 1H), 7.05 (t, 1H), 6.68 (d, 1H), 6.57 (d, 1H), 
10 6.54(d, 1H), 6.08 (s, 1H), 5.66 (dd. 1H), 5.43 (s, 1H), 3.85 (s, 3H), 2.43 (t. 2H), 2.17 
(s, 3H), 1.80-1.22 (m, 4H), 1.16 (s, 3H), 1.15 (s, 3H); 

Anal, calcd for C23H28N2O2 • 0.30 H 2 0: C.74.69; H, 7.79; N, 7.57. Found: C, 74.50; 
H, 7.78; N, 7.31. 

is Example 178 

2 . 5-d i hvdrO- 1 0-methOXV-5-n -rhvdra7inocnrho n vlaminoV3-pronvn-7 ? 4- T rimethv1-1H- 

inbenzopvranor3.4-f)quinoline 
Example 177 (65 mg, 0.178 mmol) was treated with triphosgene (19 mg, 0.0646 
mmol) and triethylamine (50 uL, 0.36 mmol) in refluxing THF (6 mL) for 3 hours, cooled 
20 and concentrated to give the crude isocyanate. 

The crude isocyanate (0.089 mmol) in THF (10 mL) was treated with hydrazine (4.5 
mmol), stirred for 2 hours under nitrogen, concentrated and the resulting residue was 
purified by flash silica gel chromatography( 9: 1 dichloromethane / methanol) to give the 
desired compound. 
25 MS (DCI/NH3) m/z 423 (M+H) + ; 

lH NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, 1H), 7.06 (t, 1H), 6.79 (bs, 1H), 6.68 (dd, 
1H), 6.57 (d, 1H), 6.54 (dd, IH), 6.22 (bt, 1H), 6.10 (d, 1H), 5.63 (dd, 1H), 5.44 (s, 
1H), 3.96 (bs, 2H), 3.85 (s, 3H), 2.92 (m, 2H), 2.15 (s, 3H), 1.58-1.20 (m, 4H), 1.16 
(s, 3H). 1.15 (s, 3H); 
30 HRMS (M+H) + calcd m/z for C24H30N4O3: 423.2396 . Found: 423.2413. 

r 

Example 179 

(E) 2 . 5-dihvdrp- 1 0-methoxv-5-(7-carhomethoxv- l - ethenvn-2.2.4-trime.thvl- 1 H- 
rnhen7onvrnnori4-fiqninnlinp 
35 Example 44 (0.087 g, 0.26 mmol) was dissolved in CH 2 C1 2 ( 10ml), cooled to-23 

°C, treated dropwise with 0.52 ml 1M Dibal-H / heptane solution (0.52 mmol) and stirred 
for 1 h. The reaction mixture was poured into 30 ml 0.5 M HC1, stirred 30 min, extracted 
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with ethyl acetate, the combined organics washed with brine and dried (Na 2 S0 4 ) to give the 
intermediate aldehyde as a yellow foam. 

The resulting yellow foam was dissolved in THF (8 ml), cooled to 0 °C, treated with 
methyl (triphenylphosphoranylidene)acetate (0.130 g, 0.39 mmol), stirred overnight at 
5 room temperature and then at 45 °C for 1 hour. The reaction mixture was allowed to cool, 
diluted with saturated aqueous NH4CI, extracted with ethyl acetate, and the combined 
organics washed with brine and dried (MgS0 4 ). The resulting residue was purified by 
column chromatography on silica gel eluting with 90:10-hexane:ethyl acetate to give 0.043 g 
(42%) the desired compound as a yellow foam. 

10 MS (DCI/NH3) m/e 392 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.99 (d, J=9 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.86 (dd, 
J=4, 16 Hz, 1H), 6.69 (d, J=7 Hz, 1H), 6.67 (d, J=9 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 
6.41 (dd, J=2, 4 Hz, 1H), 6.26 (d, J=2 Hz, 1H), 5.63 (dd, J=2, 16 Hz, 1«), 5.45 (br s, 
1H), 3.84 (s, 3H), 3.56 (s, 3H), 2.08 (s, 3H), 1.19 (s, 3H), 1.15 (s, 3H); 

15 13 C NMR (100 MHz, DMSO-d 6 ) 5 165.19, 156.18, 151.64, 146.45, 145.59, 133.53, 
128.39, 127.17, 123.57, 117.17, 116.54, 113.85, 109.82, 105.78, 71.93, 55.80, 55 59 
51.57,49.75,29.56,29.15,28.70,23.45; 

Anal: calcd for C24H25NCVI/4H2O: C, 72.80; H, 6.49; N, 3.54. Found: C 73 00- H 
6.56; N, 3.34. 

20 _ 

Example 180 

fZ)-2,5-dihvdrO-10-mCthOX Y -5-f l-nropenvlV? ? 4-tri mR thvl-1W.ri T hp. n 7npvrannH 4. 

flqumoline 

The intermediate aldehyde from Example 179 and ethyltriphenylphosphonium iodide 
25 were processed according to Example 1 87 to provide the desired compound. 
MS (DCI/NH3) m/e 348 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 8 7.90 (d, J=8 Hz, 1H). 6.97 (t, J=6 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.48 (d, J=12 Hz, 1H), 6.26 (d, J=7 Hz. 1H), 6.10 
(s, 1H), 5.59 (m, 1H), 5.41 (s, 2H). 3.83 (s. 3H), 2.08 (s, 3H), 1.79 (d. J=7 Hz 3H) 
30 1.23 (s, 3H), 1.11 (s, 3H); 

NMR (125 MHz, DMSO-d 6 ) 5 156.1, 152.4, 145.4, 132.4, 131.0, 130.2, 127.7, 
127.2, 127.0, 126.7, 116.9, 116.4, 113.7. 113.0, 109.9, 105.4. 69.4. 55 6,49 7 29 6 
28.3, 23.0, 13.8; 

Anal, calcd for C23H25O2N.I.OH2O: C. 75.59; H, 7.45; N, 3.83. Found: C, 75 53- H 
35 7.20; N. 3.62. 
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10 



Example 181 

<E) 2 . 5-d i hYdr0-10-mpfhnXY- < i-(3-hvdr0XV-l-nronenvlV2 ?4-t n merhvl-1H. 

fnbenzonvranor^.^nqiiinnljn^ 
A 20 ml ethereal suspension of UAIH4 (0.200 g, 5. 17 mmol) was treated dropwise 
at room temperature with a 15 ml ethereal solution of AICI3 (0.230 g, 1.72 mmol), stirred 
for 15 minutes and treated dropwise with a 20 ml ethereal solution of Example 179. After 
stirring 1 hour at room temperature, 2 ml H 2 0 was carefully added followed by the 
dropwise addition of 15 % NaOH until a white paste deposited on the bottom of the vessel. 
The ether solution was decanted, the paste washed several times with ether and the 
combined organics washed with brine and dried (MgS0 4 ). The residue was purified by 
column chromatography on silica gel eluting with 25% then 33% ethyl acetate in hexanes to 
give 0. 195 g (78%) of the desired compound as a colorless foam. 
*H NMR (300 MHz, DMSO-dg) 5 7.95 (d, J=8 Hz, 1H), 7.01 (t, J=8 Hz, 1H), 6.64 (d, 
15 J=9 Hz, 1H), 6.61 (d, J=9 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.18 (br d, J=4 Hz, 1H), 6.08 
(s. 1H), 5.73-5.66 (m, I H), 5.51 (5.43, J=m Hz, 1H), 5.41 (s, 1H), 4.65 (t, J=5 Hz, 
1H). 3.83 (s, 3H), 3.77 (t, J=5 Hz, 2H), 2.12 (s, 3H), 1.19 (s, 3H), 1.13 (s, 3H); 
MS (FAB) m/e calcd for C23H25NO3: 363. 183. Found 363. 1839. 

20 Example 182 

(E) 2J-dihvdrO-10-mrrhO^V-5-n-fN N-dimethvlnminnr a rhonvlnxvVI-pmpenvn.? 7 d. 
trimeth yl- 1 H-r 1 1benzoovrnnor3.4-flqninnlin ff 
Example 1 8 1 (0.035 g, 0.096 mmol) was dissoved in DMF (5 ml), treated with 
NaH (0.012 g 60% dispersion in oil, 0.289 mmol) at room temperature, stirred for 10 
25 minutes, treated dropwise with N.N-dimethylcarbamoyl chloride (44^1, 0.48 1 mmol) and 
stirred for 30 minutes. The reaction mixture was diluted with 10 ml saturated aqueous 
NH4CI, extracted with ethyl acetate, the organic layers washed with H 2 0, brine, dried 
(MgS0 4 ), concentrated, and purified by silica gel chromatography eluting with 25% then 
33% ethyl acetate in hexanes to give 0.033 g (79%) of the desired compound as a colorless 
30 foam. : 

MS (DCI/NH3) m/e 509 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, J=9 Hz, 1H), 7.02 (t, J=8 Hz, 1H), 6.66 (d, 
J=8 Hz. 1H), 6.63 (d, J=9 Hz, 1H), 6.53 (d, J=8 Hz. 1H), 6.17 (m, 2H), 5.82 (dd, J=16, 
4 Hz. 1H), 5.49-5.42 (m. 1H), 5.42 (s, 1H), 4.31 (d, J=6 Hz, 2H), 3.82 (s, 3H). 2.71 
35 (m, 6H), 2.09 (s. 3H). 1.20 (s, 3H). 1.12 (s, 3H); 
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13 C NMR (100 MHz, DMSO-d 6 ) 5 156.1, 155.1, 151.8, 145.4, 133.0, 131.5, 130.0, 
129.8, 127.6. 127.0, 126.8, 117.3, 116.9, 113.7, 113.5, 110.0. 105.6. 72.9, 63.8. 55 7 
55.6, 49.7, 29.3, 28.5. 28.4, 23.3; 

MS (FAB) m/e calcd for C26H30N2O4: 434.2206. Found 434.2209. 

5 

Example 181 

(g)2.5-dihYdr0-10-methoXV-S.n-mftfhf>xvmprhoxv.1-prn p( »nv n .2^ d-trim f fh Y HH - 

fnben70nvmnof3.4-nquinnlinft 
Example 181 ( 0.026 g. 0.072 mmol) was dissolved in dichloroethane (5 ml), 
10 cooled to 0 °C, treated with (i-Pr) 2 NEt (62 0.358 mmol) followed by chloromethyl 
methyl ether (16 ul, 0.215 mmol) the bath removed and the mixture heated to 55 °C for 14 
hours. The mixutre was partitioned between ethyl acetate and saturated aqueous NH4CI, the 
organic layer washed with brine, dried (MgS0 4 ) and purified by silica gel chromatography 
eluting with 10 % ethyl acetate in hexanes to give 0.012 g (41%) of the desired compound 
15 as an amber oil. 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, J=8 Hz, 1H), 7.02 (t, J=8 Hz, 1H), 6.66 (d, 
J=9 Hz, 1H), 6.63 (d, J=9 Hz, 1H), 6.53 (d, J=8 Hz, 1H), 6.19 (br d, J=3 Hz, 1H), 6.14 
(d, J=2 Hz, 1H), 5.78 (dd, J=16, 4 Hz, 1H), 5.42 (s, 1H), 4.31 (ABq, J=8, 6 Hz, 2H), 
3.84 (m, 2H), 3.82 (s, 3H), 3.09 (s, 3H), 2.1 1 (s, 3H), 1.20 (s, 3H), 1.13 (s, 3H); 
20 MS (FAB) m/e calcd for C25H29NO4: 407.2097. Found 407.2090. 

Example 184 

2 . 5-dihvdrO-10-methoXV-5.n-hvdrnxv.3. r rn p envn-2.2 4-trim K thv1.1H- 
mhenzoovrnnnn.4-flqiiinr.Hr 1 f 
5 Example 44 (0.58 g, 1.74 mmol) was dissolved in CH 2 C1 2 (40 ml), cooled to-45 

°C, treated dropwise with 2.09 ml 1M Dibal-H / heptane solution (2.09 mmol) and stirred 
for 1 h. The reaction mixture was poured into 75 ml 0.5 M HC1, stirred 30 min, extracted 
with ethyl acetate, the combined organics washed with brine, dried (Na 2 S0 4 ) and 
concentrated to give 0.55 g crude aldehyde as a yellow foam. 

The resulting aldehyde (0.048 g, 0.143 mmol) was dissolved in THF (5 ml) cooled to 0 °C, 
and treated slowly with vinylmagnesium bromide (0.72 ml 1M/THF, 0.72 mmol). After 
stirring 15 minutes, the mixture was partitioned between ethyl acetate and brine, the aqueous 
layer extracted with ethyl acetate and combined organics washed with brine, dried 
(Na 2 S0 4 ), concentrated and purified by silica gel chromatography eluting with 20 % ethyl 
acetate in hexanes to give the desired compound (0.027 g, 53%) as an inseparable 1:1 
mixture of diastereomers. 
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MAJOR: 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.97 (d, J=8 Hz, 1H), 7.04 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.59 (d, J=8 Hz, 1H), 6.48 (d, J=8 Hz, 1H), 6.03 (br s, 1H), 5.61 (s, 1H), 
5.46 (m, 1H). 5.36 (m. 1H), 4.97-5.10 (ra, 1H), 4.87 (m, 1H), 3.94 (m, 1H), 3.85 (s, 
5 3H), 2.19 (s, 3H), 1.23 (s, 3H), 1.10 (s, 3H); 
MINOR: 

MS (DCI/NH3) m/e 364 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.02 (d, J=8 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz, 1H), 6.62 (d, J=8 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 6.16 (br s, 1H), 5.95 (m, 1H), 
10 5.58 (s, 1H), 5.4.1 (s, 1H), 4.97-5.10 (ra, 2H), 3.94 (ra, 1H), 3.85 (s, 3H), 2.11 (s, 3H), 
1.27 (s, 3H), 1.01 (s, 3H); MS (DCI/NH3) m/e (M+H)+ 364; Anal, calcd for 
C 2 3H25N03«3/4H 2 0: C, 73.29; H, 7.09; N, 3.72. Found: C, 73.67; H, 6.80; N, 3.81. 

Example 185 

15 methyl 2-(2 . 5-d i hvdro-10-methoxv-2.2 4-trimethvl-i H.r n hen7npv ra nAr^,4-f|qnin f >ii n .s. 

vl) acetyl hvriroxnmatft 
Example 46 ( 0.150 g, 0.395 mmol) was added dropwise to a solution of N.O- 
dimethylhydroxylamine hydrochloride ( 0.192 g, 1.98 mmol) and trimethylaluminium ( 1.0 
mL, 2.0 mmoland the resulting mixture heated at 40 °C for 2 hours, quenched with 
20 methanol and partitioned between methylene chloride and saturated aqueous Rochelle's salt. 
The organic layer was washed with saturated aqueous sodium bicarbonate, brine, and dried 
(MgSOa). The crude product was purified by flash chromatography on silica gel eluting 
with 4% then 10% ethyl acetate in methylene chloride to give the desired compound (62 %) 
as a white foam. 
25 MS (DCI/NH3) m/e 409 (M+H) + ; 

l U NMR (300 MHz, DMSO-d 6 ) 8 7.79 (d, J=8 Hz, 1H), 7.05 (dd, J=8 Hz, 1H), 6.73 (d, 
J=8 Hz, 1H), 6.61 (d, J=8 Hz, 1H), 6.48 (d, J=8 Hz, 1H), 6.25 (dd, J=2+10 Hz, 1H), 
6.16 (s, 1H), 5.43 (s, 1H), 3.87 (s, 3H), 3.25' (br s, 3H), 3.04 (br s, 3H), 2.34 (m. 1H), 
2.18 (s,3H), 1.17 (s, 6H); 

30 Anal, calcd for C24H28N2O4: C. 70.57; H, 6.91; N, 6.86. Found: C, 70,74; H, 7.1 1; N, 
6.59. 

Example 186 

2-(2 . 5-dihvdro-10-methoxv-2.2.4-trimethvl-1H-nih P n 7 npvr a nnr^ 4-nquinnlin-5-vn 
35 acetaldehvde 

Example 185 (0.334 g, 0.817 mmol) was dissolved in THF (20 ml), cooled to -78 
°C, and treated with 1M Dibal-H in toluene (1.71 mL, 1.71 mmol) over 5 minutes and 
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stirred for 1 hour. The reaction mixture was poured into saturated potassium sodium 
tartrate, the layers separated, the aqueous phase extracted with CH2CI2, the combined 
organics washed with saturated aqueous sodium bicarbonate, brine, dried (MgS04), and 
purified by silica gel chromatography eluting with 30% ethyl acetate in hexane to give 0.265 
g (93%) of the desired product as a colorless foam. 
MS (DCI/NH3) m/e 350 (M+H)*; 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.65 (s, 1H), 7.95 (d, J=9 Hz, 1H), 7.05 (dd, J=8 Hz, 
1H), 6.73 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.45 (d, J=8 Hz, 1H), 6.35 (dd, 
J=3+10 Hz, 1H), 6.20 (s, 1H), 5.45 (s, 1H), 3.85 (s, 3H), 2.85 (m, 1H), 2.60 (m, 1H), 
2.15 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 

Anal, calcd forC22H23N0 3 «l/4H 2 0: C, 74.66; H, 6.69; N, 3.96. Found: C, 74.32; H, 
6.30; N, 3.86. 

Example 187 

2,5-dihvdrp- 1 0 -methoxv- 5-f 7.<vclohexvlidenvlethvll2.2.4-tri methyl- 1 R- 
fnhenznpy ranof3.4-f|quinoline 
Cyclohexyltriphenylphosphonium bromide ( Grim, S. O.; Ambrus, J. H; J. Org. 
Chem. 1968, 33, 2993-2994.) (0.234 g,0.55 mol) was suspended in (5:3) THF:Ether (8.0 
ml), cooled to- 10 °C, treated with 220 ^il of 2.5 M n-butyl lithium, stirred for 10 minutes. 
Example 186 was added as a solution in THF and the reaction was allowed to stirat room 
temperature 12 hours, refluxed for 15 minutes and allowed to cool. Diethyl ether was added 
and the reaction was filtered and concentrated. The resulting residue was purified by silica 
gel chromatography eluting with 10:1 to 5:1 hexanes:ethyl acetate to afford 0.033 g (51% ) 
desired compound. : m.p. 130-135 C°; 
MS (DCI/NH3) m/e 416 (M+Hf; 

*H NMR (300 MHz, DMSO-d6) 6 7.03 (t, J=9 Hz, 1H), 6.67 (d, J=8 Hz, 1H), 6.57 (d, 
J=9 Hz, 1H), 6.50 (d, J=8 Hz, 1H), 6.11 (s, 1H), 5.64 (dd, J=10, 10 Hz, 1H), 5.43 (s, 
1H), 5.04 (t, J=7 Hz, 1H), 3.85 (s, 3H), 2.10 (s, 3H), 2.0 (b, 2H), 1.81 (t, J=7 Hz, 2H), 
1.45 (b, 3H), 1.3 (b, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 

"C NMR (100 MHz, DMSO-d 6 ) 5 165.0, 151.1, 145.4, 140.5, 133.41, 132.2, 127.5, 
127.0, 126.8, 116.5, 116.3, 116.0, 113.0, 110.3, 105.3, 73.9, 55.5, 49.6, 36.6, 30.5, 
28.9, 28.7, 28.1, 27.9, 27.0, 26.2, 23.8. 
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Example 18?j 

2 . 5^ihYdro-IO-meihoyv-5-f?w:vclonentvlHi^ vlethvlV2.2 4-tri m etlivl-1H- 
fnbenzopvrannr^^-Flg^jnpijnff 

5 Example 186 and cyclopentyltriphenylphosphonium bromide (Ramirez, F.; Levy, 

S. JACS 1957, 79, 67-69. ) were processed according to Example 187 to provide the 
desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, J=9 Hz, 1H), 7.02 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.57 (d, J=9 Hz, 1H), 6.48 (d, J=7 Hz, 1H), 6.10 (s, 1H), 5.56 (dd, J=10, 
10 8 Hz, 1H), 5.43 (s, 1H), 5.22 (b, 1H), 3.85 (s, 3H), 2.14 (s, 6H), 1.77 (b, 2H), 1.49 (b, 
4H), 1.17 (s, 3H), 1.14 (s, 3H); 13 C NMR (75 MHz, DMSO-d 6 ) 5 156.1, 151.2, 145.4, 
144.6, 133.4, 132.3, 127.6, 127.0, 126.8, 116.4, 116.1, 115.3, 113.3, 113.1. 110.3, 
105.3, 73.6, 55.6, 49.6, 33.1, 29.0, 28.7, 28.0. 25.8, 25,7. 23.8; 
HRMS (FAB)m/e calcd for C27H32O2N: 40L2355. Found 401.2342. 

Example 189 

2 . 5-dihydrp-10-methoxv-5-r7-cvclnhRptviiH P n vi e thviV7.?4-trimpthv)-|H - 
rnben7onvranof3.4-flqmnnnn P 

Example 186 and cycloheptyltriphenylphoshonium bromide (Albright, T. A.; 
Freeman. W. J.; Schweizer, E.E. JACS 1974, 97, 2942-2943.) were processed 
according to example 1 86 to provide the desired compound! 
MS (DCI/NH3) m/e 430 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, J=9 Hz, 1H). 7.02 (t, J=8 Hz, 1H), 6.67 (d, 
J=8 Hz, 1H), 6.57 (d, J=9 Hz, 1H), 6.49 (d, J=8 Hz, 1H), 6.12 (s, 1H), 5.69 (dd, J=10, 
9 Hz, 1H), 5.43 (s, 1H). 5.12 (t, J=7 Hz, 1H), 3.85 (s. 3H), 2.13 (s, 6H), 1.90 (b. 2H), 
1.38 (b, 3H), 1.27 (m, 4H), 1.17 (s, 3H), 1.14 (s, 3H), 0.82 (m, 3H); 

NMR (75 MHz, DMSO-d 6 ) 5 156.1, 151.1, 145.4, 142.2, 133.4, 132.2, 128.6, 
127.6, 127.0, 126.8, 120.0, 116.3, 116.0, 113.0, 110.3, 105.3, 73.6, 65.7, 55.6, 49.6, 
37.3, 33.2, 31.1, 29.8, 29.3, 29.2, 29.0. 28.6, 28.5, 26.2. 23.8, 23.2; 
Anal, calcd for C 2 9H3502N2-3/4H 2 0: C, 72.70; H, 8.52; N, 2.92. Found- C 72 50- H 
8.11; N. 2.47. 

Example (90 

2.5-dihvdro- 1 0-methoxv-5-n- me thvi-7,hmenvl V2.2.4-trim*t hvi. 1 H -r 1 ihen™ rYn no p a. 

flquinpline 

Example 186 and isopropyltriphenylphosphonium iodide were processed according 
to Example 1 87 to provide the desired compound. 
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1H NMR (300 MHz, DMSO-d 6 ) 8 7.94 (d, J=8 Hz, 1H). 7.37 (s, 1H), 7.03 (t, J=8 Hz, 
1H), 6.67 (d, J=7 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.49 (d, J=8 Hz, 1H), 6.11 (s, 1H), 
5.65 (dd, J=10, 9 Hz, 1H), 5.43 (s, 1H), 5.12 (t, J=7 Hz, 1H), 3.85 (s, 3H), 2.14 (s, ' 
3H), 1.63 (s, 3H), 1.31 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 

13C NMR (100 MHz, DMSO-d 6 ) 5 156.1, 151.1, 145.4. 133.4, 132.8, 132.2, 127.6, 
127.0, 126.9, 119.8, 116.4, 116.1. 113.3, 113.1. 110.3, 105.3, 73.7, 55.6, 49.6, 31.5, 
29.0, 28.7, 25.6, 23.8, 17.5; 

HRMS (FAB)m/e calc'd for C25H29O2N: 375.2198. Found 375.2189. 

Example 191 
trans 2 . 5-dihvdro-10-mffthoxv-5-r?-hmen^ 

flquinpline 

Example 186 and ethyltriphenylphosphonium bromide were processed according to 
example 186 to provide the desired compound. 
MS (DCI/NH3) m/e 362 (M+Hf ; 

*H NMR (300 MHz, DMSO-d 6 ) 8 7.96 (d, J=8 Hz, 1H), 7.05 (dd. J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.51 (d, J=8 Hz. 1H). 6.10 (s, 1H), 5.72 (dd, 
J=4+10 Hz. 1H), 5.45 (m, 3H), 3.86 (s. 3H), 2.43 (m, 1H). 2.20 (m, 1H), 2.15 (s, 3H), 
1.30 (d, J=5 Hz, 3H), 1.17 (s, 3H), 1.15 (s. 3H). 

Example 192 

trans 2,5-dihydro-10-m eth , Q?tV-5 - ( 2- nenten - l -vn-2.2.4-trimethvl-lH-ri1h f >n7opvrannr3.4- 

flquinoline 

Example 186 (0.050 g, 0.143 mmol) and propyltriphenylphosphonium bromide 
(165.6 mg, 0.429 mmol) were processed as in example 187 to give the desired compound. 
MS (DCI/NH3) m/e 376 (M+H)*; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d, J=9 Hz, 1H). 7.05 (dd. J=8 Hz. 1H), 6.70 (d, 
J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H). 6.50 (d. J=8 Hz. 1H). 6.09 (s, 1H), 5.70 (dd, J=3, 
10 Hz. 1H). 5.44 (s, 1H), 5.38 (ss, J=5 Hz. 2H). 3.86 (s, 3H), 2.41 (m, 1H), 2.19 (m, 
LH). 2.15 (s, 3H), 1.70 (m, 2H). 1.15 (s. 6H). 0.75 (t, J=7 Hz, 3H). 
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Example 193 - 

2 . 5-dihvdro- 1 Q-methoxv-s-f l . l -din»nm- 1 -pm P en-i-vn- 2 .2.4-trit Ti rT h y|. i h - 

rnhen7.npv ranor3.4-flquino1ine 
5 Example 186 (0.050 g, 0.143 mmol) and diphenylphosphoranyl difluromethane 

(Edwards, M.L., et. al. Tet. Let. 1990,57, 5571-74) were processed as in example 187 to 
give the desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.98 (d, J=8 Hz, 1H), 7.08 (t, J=8 Hz, 1H), 6.71 (d, 
J=9 Hz, 1H), 6.62 (d, J=9 Hz, 1H), 6.57 (d, J=9 Hz, 1H). 6.17 (s, 1H), 5.73 (dd, 
10 J=4,10 Hz, 1H), 5.46 (s, 1H), 4.53 (m, 1H), 3.86 (s, 3H), 2.32 (m, 1H), 2.16 (s, 3H), 
2.11 (m, 1H), 1.17 (s, 3H), 1.15 (s, 3H); 
HRMS (FAB)m/e calc'd 383.1697. Found 383.1689. 

Example 194 

15 Cg) methyl 2-(2.5-dihvdro-10-mftrho yY -? 2.4-trimethv1-lH-rnhen7npvranon.4-nq.iino |j n - 

5-yl) 2-butenoate 
Example 186 ( 0.040 g, 0. 1 15 mmol) and methyl 
(triphenylphosphoranylidene)acetate (1 15 mg, 0.344 mmol, Aldrich) were processed 
according to example 179 to give 0.037 g (80%) of the desired compound as a white foam. 
20 MS (DCI/NH3) m/e 406 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d. J=9 Hz, 1H), 7.07 (dd, J=8 Hz. 1H), 6.85 (m, 
1H), 6.72 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.50 (d, J=8 Hz, 1H), 6.15 (s, 1H). 
5.87 (dd, J=3+10 Hz, 1H), 5.80 (d, J=14 Hz, 1H), 5.45 (s, 1H), 3.88 (s, 3H). 3.65 (s, 
3H), 2.60 (m, 1H), 2.45 (m, 1H), 2.15 (s, 3H), 1.15 (br s, 6H); 13 C NMR (75 MHz, 
DMSO-d 6 ) 5 165.8, 156.2, 150.5, 145.6, 144.8, 133.6, 131.3. 127.4, 127.2, 122.7, 
116.3, 115.9. 113.4, 113.1, 110.2, 105.7. 72.4, 55.6. 51.3, 49.7, 34.9, 29.0, 28.9, 
28:9, 23.9; 

Anal, calcd for C 25 H 27 N04-1/2H 2 0: C, 72.44; H, 6.81; N. 3.38. Found: C, 72.55; H, 
6.71; N. 3.22. 

Example 195 

fO2 . 5-dihvdr0-10-methoxv-5-(4-hvdroxv-2lhnf t -n- l-vn-2.2.4-trimPthyl.1^. 

ri1hep7,opyrnnof3.4-f1quinolin^ 
Example 194 ( 0.063 g. 0.155 mmol) in Et 2 0 was treated dropwise with a slurry 
containing UAIH4 ( 0.044 g. 1.16 mmol) and AICI3 (0.041 g, 0.308 mmol) for 1 hour. 
The reaction mixture was diluted with Et 2 0 and treated with 2 drops of H 2 0 followed 
by 15% NaOH until a white paste formed. The Et 2 0 was decanted and the paste washed 2 
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times with Et20. The combined organics were washed with saturated aqueous sodium 
bicarbonate, brine, dried (MgS0 4 ), and purified by silica gel chromatography eluting with 
6% then 10% ethyl acetate in methylene chloride to give 0.031 g (53%) of the desired 
compound. 
5 MS (DCI/NH3) m/e 378 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, J=9 Hz, 1H), 7.07 (dd, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.54 (d, J=8 Hz, 1H), 6.12 (s, 1H), 5.70 (dd, 
J=3+10 Hz, 1H), 5.4-5.69 (m, 3H), 4.63 (dd, J=6 Hz, 1H), 3.87 (m, 5H), 3.31 (s, 3H), 
2.40 (ra, 1H), 2.15 (s, 3H), 1.15 (s, 6H); 

10 Anal, calcd for C24H 2 7N03»1/4H 2 0: C, 75.47; H, 7.26; N, 3.67. Found: C, 75.62; H, 
7.40; N, 3.59. 

Example 196 

(^2 . 5-dihYdr0-l0-meth0XV-5-(4-rN.N-dimethvlnm innc a rhonv1n YV >.7,.hnt P n.1.v^.7 ? 4. 
15 trimethvI-1H-rnhen7opvr anor3.4-f| fiMin9|i n r 

Example 195 and disuccinimidyl carbonate were processed as in Example 200 to 
give the an intermediate succinate ester. 

The intermediate succinate ester and N,N-dimethylamine were processed as in 
Example 200 to give the desired compound, 
20 MS (DCI/NH3) m/e 449 (M+Hf; 

1H NMR (400 MHz, DMSO-d 6 ) 5 7.95 (d, J=9 Hz. 1H), 7.07 (t, J=8 Hz, 1H), 6.70 (d, 
J=8 Hz, 1H), 6.59 (d, J=8 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.09 (s. 1H). 5.74 (dd. 
J=3.10 Hz. 1H), 5.65 (m, 1H). 5.48 (m, 1H), 5.43 (s. 1H). 3.85 (s. 3H), 3.79 (d. J=5 - 
Hz, 2H), 2.45 (m, 1H). 2.20 (m, 1H), 2.15 (s. 3H). 1.17 (s, 3H), 1.16 (s, 3H); 13 C 
25 NMR (100 MHz, DMSO-d 6 ) 5 156.1, 150.9, 145.5. 133.6, 132.0, 129.0, 128.6, 127.4, 
127.1, 127.0, 116.2, 115.9, 113 (3), 113.2, 110.3. 105.4, 73.5, 72.0, 56.9. 55.6, 49.7, 
35.0, 28.9, 23.3; 

Anal, calcd for C27H32N2O4: C, 72.30; H, 7.19; N. 6.25. Found: C. 72.10; H 7 1 1- N 
5.98. 

30 

Example 197 

f^2 . 5-dihYdro-|0-methoxv-5-f4-rN-methvlnmin ocarhonvlnxvV2-hnrpn-1- Y n-77 4- 
trimethvl-IH-fllhenzonvranon^-nqninnli^ 
The intermediate succinate ester from Example 196 and methylamine were processed 
35 as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 435 (M+H)*; 
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»H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d, J=8 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 6.95 (m, 
IH), 6.70 (d, J=8 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.08 (s, 1H), ' 
5.70 (m, 2H), 5.50 (m, 1H). 5.43 (s, 1H), 4.35 (d, J=5 Hz, 2H), 3.85 (s. 3H), 2.56 (d, 
J=5 Hz, 3H), 2.42 (m, 1H), 2.20 (m, 1H), 2.15 (s, 3H), 1.15 (s, 6H); 
Anal, calcd for C26H30N2O4: C, 71.87; H, 6.96; N, 6.45. Found: C, 71.66; H, 7.25; N, 



6.07 



Example 198 

(E) 2,5-dihYdrO- 1 Q-methoxv-5- f 7.bute n vl) -2. 2 .4- fri methvl- 1 H-f 1 1h en7 o pvr anoH 4. . 

10 flgtiinoline 

Example 195 (0.080 g , 0.212 mmol) was dissolved in CH 2 C1 2 (10 ml), cooled to 
-10 °C, treated with (i-Pr) 2 NEt (55 U L ,0.318 mmol) followed by methanesulfonyl chloride 
(20 \lL, 0.255 mmol), stirred for lhr and allowed to warm to room temperature. The 
mixture was recooled to -10 °C and treated dropwise with lithium triethylborohydride (635 

15 nL, 0.635 mmol), stirred for 1 hr, allowed to warm to room temperature, treated with 5.0 
ml of IN NaOH followed by 0. 1 1 ml of 30% H2O2 and stirred for 30 minutes. The mixture 
was partitioned between water and ethyl acetate, the aqueous extacted with ethyl acetate and 
the combined organics washed with water, brine, and dried (Na 2 S0 4 ). Purification by 
silica gel chromatography eluting with 15:1 then 7:1 hexanes:ethyl acetate provided 0.029 g 

20 (38%) desired compound. 

1H NMR (360 MHz, DMSO-d 6 ) 8 7.93 (d, J=9 Hz, 1H), 7.04 (t, J=8 Hz, 1H), 6.68 (d, 
J=8 Hz. 1H), 6.57 (d, J=8 Hz, 1H), 6.51 (d, J=7 Hz, 1H), 6.11 (s, IH), 5.67 (dd, J=10 
Hz, IH), 5.41 (t, J=9 Hz, IH), 5.34 (t, J=l 1 Hz, IH), 3.85 (s, 3H), 2.34 (m, IH). 2 15 
(s, 3H), 1.59 (dd, J=5 Hz, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 
25 13 C NMR (100 MHz, DMSO-d 6 ) 5 156.2, 151.0, 145.4, 133.4, 132.1, 127.1, 127.0, 
126.9, 126.6, 125.5, 115.9, 113.2. 110.0, 105.3, 73.7, 55.5, 49.6, 35.4, 28 9 28 8 
23.9, 17.8; 

HRMS (FAB) calc'd for C 2 4H 28 0 2 N: m/e 362.2120. Found 362.21 19. 

30 Example 199 

2,^ihvdr0-10-merhoxY-5-f2-hvdroxvPthvlV2.2 : 4-trim P rhvl. lH-f11hen 7 op vrnnnH 4. 

Hquinoline 

Example 46 (0.100 g. 0.264mmol) was treated with 1M Dibal-H in toluene (0.544 
ml. 0.544mmol) at -78° C, warmed to room temperature, quenched with methanol and the 
35 partitioned between methylene chloride and saturated aqueous Rochelle's salt. The organic 
layer was washed with IN HC1, saturated aqueous sodium bicarbonate, brine, and dried 
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(MgS04). The resulting crude product was purified by flash chromatography on silica gel 
during with 10% ethyl acetate in methylene chloride to give (87%) of the desired compound 
as a white solid. 

MS (DCI/NH3) m/e 352 (M+H) + ; 
5 1H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d, J=8 Hz, 1H), 7.05 (dd, J=8 Hz, 1H), 6.69 (d, 
J=8 Hz, 1H), 6.59 (d, J=8 Hz, 1H), 6.55 (d, J=8 Hz, 1H), 610 (s, 1H), 5.95 (dd, J=2,10 
Hz, 1H), 5.43 (s, 1H), 4.61 (t, J=6 Hz, 1H), 3.84 (s, 3H), 3.52 (m, 1H), 2.20 (s, 3H), 
1.80 (m, 1H), 1.50 (m, 1H), 1.19 (s, 3H), 1.16 (s, 3H). 

> Example 2m 

2 . 5-d i hYdro-10-metho^ Y- < i-f7-fN-be n zvl ca rhon vloxv')ethvn-? 7 4-rrimerhvi.m. 

fnben/onvrannn.^nqninnlipp 
Example 199 ( 0.200 g, 0.57 mmol) was combined with N.N'-disuccinimidyl 
carbonate (0.217 g, 0.85 mmol), (i-Pr) 2 NEt (0.30 ml, 1.71 mmol), and acetonitrile (2mL), 
stirred at room temperature 2 hours and partitioned between CH 2 C1 2 and saturated aqueous 
sodium bicarbonate. The organic layer was washed with brine, dried (MgS04), and 
purified by silica gel chromatography eluung with 6% ethyl acetate in dichloromethane to 
give 0.252 g (90%) of the succinate ester as a white foam. 

The succinate ester (0.020 g, 0.041mmol), benzyl amine (6.6 0.061mmol), and 
CH2CI2 (3 ml) were combined and stirred for 20 minutes at room temperature. The reaction 
mixture was diluted with CH 2 C1 2 and the organic layers washed with H 2 0, saturated 
aqueous sodium bicarbonate, brine, dried (MgS0 4 ) and purified by silica gel 
chromatography eluting with 20% ethyl acetate in hexane to give 19 mg (97%) of the 
desired compound as a white solid. 
MS (DCI/NH3) m/e 485 (M+H) + ; 

1H NMR (400 MHz, DMSO-d 6 ) 5 7.95 (d, J=9 Hz, 1H), 7.68 (t, J=6 Hz, 1H). 7.25 (m, 

3H), 7.07 (t, J=8 Hz, 1H), 6.71 (d, J=8 Hz, 1H), 6.59 (dd, J=8 Hz, 1H), 6.11 (s, 1H),' 

5.86 (d, J=8 Hz, 1H), 5.40 (s, 1H), 4.18 (m, 2H), 4.00 (m, 2H), 3.85 (s, 3H), 2.12 (s, 

3H), 1.90 (m, 1H), 1.71 (m, 1H), 1.17 (s, 3H), 1.15 (s, 3H); 

!3C NMR (100 MHz, DMSO-d 6 ) 5 156.3, 156.1, 150.7, 145.6, 139.7, 133.5, 131.9, 

128.2, 127.5, 127.2, 127.1, 127.0, 126.7, 116.3, 115.9, 113.2, 113.2, 110.2, 110.1, 

105.6, 70.3, 60.2, 55.6, 49.6, 43.7, 31.5, 28.8, 28.7, 23.8; 

Anal, calcd for C 3 0H 32 N 2 O 5 -H 2 O: C, 71.69; H, 6.82; N, 5.57. Found: C, 71.45; H, 

6.83; N, 5.56. 
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Example 201 

2 . 5-dihYdro-10-metho^ V-5-(7 - rN - m oroholinocarhonvlnxvWhvn-2,2 4-rri m f, Y l- 1H - 

nihen7Ppyranor3.4-nquinolinp 
5 The intermediate succinate ester from Example 200 and morpholine were processed 

as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 465 (M+H) + ; 

1H NMR (400 MHz, DMSO-d 6 ) 5 7.95 (d, J=9 Hz, 1H), 7.07 (t, J=8 Hz, 1H), 6.71 (d, 
J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.10 (s, 1H), 5.88 (dd, 
10 J=3+10 Hz, 1H), 5.44 (s, 1H), 4.05 (m, 2H), 3.85 (s, 3H), 3.75 (m, 4H), 2.16 (s, 3H), 
1.85 (m, 1H), 1.78 (m, 1H), 1.16 (s, 3H), 1.15 (s, 3H); 

NMR (100 MHz, DMSO-d 6 ) 5 156.2, 154.4, 150.6, 145.6, 133.5, 131.8, 127.3, 
127.2, 127.1, 116 (1), 115.9, 113.2, 113.2, 110.1, 105.6, 70.3, 65.8, 61 (2), 55.6, 49.7 
43.7, 43.6, 31.3, 29.0, 28.9, 23..8; 

15 Anal, calcd for C 2 7H32N 2 05-1/4H20: C, 69.14; H, 6.98; N. 5.97. Found: C, 68.96; H 
7.05; N, 5.94. 

Example 2Q2 
2 . 5-dihYdro-lQ- m ethoxv-5-(2-rN^^ 
20 trimethvl- 1 H-rnhen/npvra non^-flq ninnling 

The intermediate succinate ester from Example 200 and 2-methoxyethyl aminewere 
processed as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 453 (M+H) + ; 

!H NMR (500 MHz, DMSO-d 6 ) 5 7.95 (d, J=8 Hz, 1H), 7.13 (m, 1H), 7.04 (t, J=8 Hz, 
25 1H), 6.70 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.56 (d, J=8 Hz, 1H), 6.08 (s, 1H), 
5.85d (10, 1H), 5.45 (s, 1H), 3.95 (m, 2H), 3.85 (s, 3H), 3.25 (s, 3H), 3.12 (m, 2H),' 
2.15 (s, 3H), 1.92 (m, 1H), 1.72 (m, 1H),J.15 (d, 6H); 

«C NMR (125 MHz, DMSO-d 6 ) 5 156.1, 156.1, 150.7, 145.6, 133.5, 131.9, 127.6, 
127.1, 127.1, 116.3, 116.0, 113.2, 113.2, 110.2, 105.6, 70.7, 70.3, 60.0, 57.8, 55 6, 
30 49.6, 31.5, 28.8, 28.8, 23.8. 

Example 203 

2 . 5-dihYdro-lQ-merhoxv-,5-f2-fN-m^thvaminocnrhn n vlnxvoxv')efhvn-2.2.4-trim P thYl-1H - 

mhen?r)p yranof3.4-flquinoline 
35 The intermediate succinate ester from Example 200 and methylamine were processed 

as in Example 200to give the desired compound. 
MS (DCI/NH3) m/e 409 (M+H) + ; 
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1H NMR (500 MHz, DMSO-d 6 ) 5 7.95 (d, J=8 Hz, 1H), 7.04 (t, J=8 Hz, 1H), 6.93 (m, 
1H). 6.70 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H). 6.56 (d. J=8 Hz, 1H), 6.08 (s, 1H), 
5.85d (10. 1H). 5.45 (s, 1H). 3.95 (m, 2H), 3.85 (s, 3H), 2.59 (d, 3H), 2.15 (s, 3H), 
1.92 (m, 1H), 1.72 (in, 1H), 1.15 (d, 6H); 
5 NMR (125 MHz, DMSO-d 6 ) 5 156.6, 156.1, 150.7, 145.6. 133.5. 131.9, 127.5, 

127.2, 127.1, 116.3 (116.0), 113.2, 113.2, 113.2, 105.6, 70.3, 60.0, 55.6, 49.6, 31.5, 
28.8, 28.8, 26.9, 23.7; 

Anal, calcd for C24H28N2O4: C, 70.57; H, 6.91; N, 6.86. Found; C, 70.30; H, 6.91; N, 
6.58. 

10 

Example 204 

2.5-dihvdrO- lQ-methoxv-5-(2-(N N-dime.thvlnminocarhonv1oxv )ethvn-2 .7 4-trimethvl-lH. 

mhenzonvrnnon.4-nqiiinolinft 
The intermediate succinate ester from Example 200 and N,N-dimethylamine were 
15 processed as in Example 200 to give the desired compound as a white solid. 
MS (DCI/NH3) m/e 423 (M+Hf; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d, J=8 Hz, 1H), 7.05 (t. J=8 Hz, 1H). 6.69 (d, 
J=8 Hz. 1H), 6.56 (dd, J=8 Hz, 2H), 6.12 (s, 1H), 5.86 (dd, J=3+10 Hz, 1H), 5.44 (s, 
1H), 3.96 (m, 2H), 3.85 (s, 3H), 2.86 (s, 3H), 2.83 (s, 3H), 2.18 (s, 3H), 1.95 (m, 1H), 
20 1.76 (ra, 1H), 1.15 (s, 6H). 

Example 205 

2.5-dihvdrO-10-methoxv-5-f2-mRthnxvm e thoxvethvlV2.2.4-trimp.thvl-1H. 
mbenzonvranor3.4-nquinr)finft 

25 Example 199 (0.040 g, 0. 1 14 mmol) was combined with chloromethyl methyl ether 

( 13 \lL, 0.171 mmol), (i-Pr) 2 NEt ( 40 uX, 0.228 mmol), and methylene chloride (5ml) and 
heated to reflux for 3 hours. The reaction was partitioned between H2O and ethyl acetate, 
the aqueous layer extracted with ethyl acetate and the combined organic layers washed with 
saturated aqueous sodium bicarbonate, brine, dried over MgSC>4, and purified by silica gel 

30 chromatography eluung with 2% then 5% ethyl acetate in methylene chloride to give 45 mg 
(40%) of the desired product. 
MS (DCI/NH3) m/e 396 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d, J=9 Hz, 1H). 7.05 (t, J=8 Hz. 1H), 6.70 (d, 
J=8 Hz, 1H), 6.60 (d, J=8 Hz, 1H), 6.55 (d, J=8 Hz, 1H), 6.14 (s, 1H), 5.89 (dd. 
35 J=3+10 Hz. 1H), 5.45 (s, 1H). 4.55 (s, 2H). 3.85 (s, 3H), 3.58 (m, 1H). 3.25 (s. 3H), 
2.18 (s, 3H), 1.85 (m, 1H). 1.65 (m, 1H), 1.19 (s, 3H), 1.13 (s, 3H); 
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Anal, calcd for C24H29NO4 I/4H2O: C, 72.07; H, 7.43; N, 3.50. Found: C, 71.90; H, 
7.33; N.-3.24. 

Example 206 

5 2J-dihvdro-10-methoxv-5-r2.2-Him ff rhvlethoxvcarhon v laminn')methvn-2.2.4-rrirnpr^ yl- 

lH-rilhen7opvranof3.4- flquinoline 

Example 206A 

10 2,^dihYdro-lO-m g thoxv-5-(aminomethvn-2.2.4.trimethvl-1H-r i1hen7npvr,nnH4- 

flqwpoling 

A 10 ml ethereal suspension of LiAIR* (0.050 g, 1.31 mmol) was treated dropwise 
at room temperature with a 5.0 ml ethereal solution of AICI3 (0.59 g, 4.4 mmol), strirred for 
30 minutes and treated dropwise with a 4.0 ml ethereal solution of Example 44. After 

15 stirring for 1 hour at room temperature , 2.0 ml of H2O carefully added followed by 
dropwise addition of 15 % NaOH until a white paste formed. The ether solution was 
decanted, the paste washed several times with ether and combined organics washed with 
brine and dried (Na2SC>4). The residue was purified by silica gel column chromatography J 

, eluting with CH 2 Cl2;CH 3 OH (8: 1) to give 0.03 1 g (69 %) aminomethyl analog that was 

20 carried directly to the next step. 

Example 2Q6 

2.5-dihvdro-10-methnxv- < i-r7 i ?-dimethvlethoxvcarhonvlamino)methvn-2.2.4-trimethvl- 

lH-rilhenzopvranor3.4-flquinoline 
25 The aminomethyl analog above (0.065 g, 0. 1 9 mmol) was dissolved in 

dichloromethane ( 6.0 ml ), cooled to 0 °C, treated with B0C2O (0.93 g, 0.42 mmol ). 
Allowed to warm to room temperature overnight. 10 ml H2O was added and the phases 
separated. The organic layer was washed with brine and dried (Na2S04). The residue was 
purified by silica gel column chromatography eluting with CH2Cl 2 :CH 3 OH (8:1) to give 
30 0.080 g (95 %) desired compound : 
m.p. 130-135 °C; 

»H NMR (400 MHz, DMSO-d 6 ) 5 7.98 (d, J=9 Hz, 1H), 7.70 (t, J=9 Hz, 1H), 6.79 (t, 
J=5 Hz, 1H). 6.67 (d, J=9 Hz, 1H), 6.60 (d, J=9 Hz, 1H), 6.53 (d, J=8 Hz, 1H), 6.12 (s, 
1H), 5.80 (dd, J=10, 10 Hz, 1H), 5.42 (s, 1H), 3.85 (s. 3H), 3.14 (m, 1H), 2.86 (m, 
35 1H), 2.19 (s. 3H), 1.47 (s, 3H), 1.21 (s, 3H), 1.12 (s, 3H), .84 (m, 1H); 
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13c NMR (100 MHz, DMSO-d 6 ) 8 156.1. 155.5, 150.9, 145.4, 133.4, 131.5, 129.5, 
128.6, 127.8, 126.9, 117.1, 116.4, 113.4, 112.7, 110.5, 105.3, 77.7, 72.3, 67.4, 55.6, 
49.5, 41.5, 29.8, 29.2, 28.3, 28.2, 23.4, 23.2, 22.3; 
HRMS (FAB) m/e calc'd for C26H32N2O4: 436.2362. Found 436.2360. 

5 

Example 207 

2 . 5-dihYdrO-10-mPthoyv-5-(ethoxvcarhonvlaminn^methvn-2.2.4-trimP^Y|-lH- 
mhen7.npvrannr3.4-flquinnline 
Example 206A (0.047 g, 0.14mmole) in THF (10 ml) was treated with triethylamine 
10 (21.0 |iL, 0.14 mmol). Followed by dropwise addition of ethyl chloroformate ( 14.1|iL, 
0.14 mraol.). After 30 minutes the reaction was poured into H2O, the aqueous layer 
extracted with ethyl acetate and the combined organic layers washed IX with H2O, IX with 
brine, and dried (Na2S04). The residue was purified by silica gel column chromatography 
eluting with 3:2 hexanes:ethyl acetate to give 0.047 g (80%) of the desired compound as a 
15 solid. 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.98 (d, J=8 Hz, 1H), 7.13 (t, 1H), 7.03 (t, J=8 Hz, 
1H), 6.67 (d, J=8 Hz, 1H), 6.57 (d, J=8 Hz, 1H), 6.54 (d, J=8 Hz, 1H), 6.13 (s, 3H), 
5.83 (dd, 1H), 5.43 (s, 1H), 3.94 (m, 2H), 3.85 (s, 3H), 3.13 (m, 1H), 2.94 (m, 1H), 
2.21 (s, 3H), 1.2o (s, 3H), 1.17 (s, 3H), 1.11 (s, 3H); 
20 13C NMR (75 MHz, DMSO-d 6 ) 5 156.1, 150.8, 145.5, 133.4, 129.4, 127.7, 127.0, 
117.0, 116.4, 113.5, 112.7, 110.6, 105.4, 72.2, 59.7, 55.6, 49.6, 41.8, 29.2, 28.3, 
23.5, 14.6; 

HRMS m/e calc'd for C24H28N2O4: 408.2049. Found 408.2044. 
25 Example 208 

2.5-dihvdro-10-methnxv-5-frnrhnethnxvV2. 2.4-trimethvl-lH-rnhKn7npvrnnnH 4 - 

flquinoline 

To Example 6 1 was added 2.0 ml of 5 % aqueous HC1, 5.0 ml H2O, and enough 
ethanol to make the solution homogenous.This was warmed at 35 °C for 1 hour, quenched 
30 with saturated aqueous sodium bicarbonate to a pH of 7.0. The reaction was extracted with 
ethyl acetate. The organics were washed with H2O,. brine, and dried ( Na2SC>4 ). The 
residue was purified by silca gel column chromatography eluting with 7:1-5:1-3:2 
hexanes:ethyl acetate to give 0.041 g (48 %) of the desired compound as a solid. 
MS (DCI/NH3) m/e 380 (M+H)*; 
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1H NMR (300 MHz, DMSO-d 6 ) 8 7.90 (d, J=9 Hz, 1H), 7.04 (t, J=8 Hz, 1H), 6.64 (d, 
J=8 Hz, 1H). 6.61 (m, 2H), 6.32 (s, 1H), 6.21 (s, 1H), 5.45 (s, 1H), 3.90 (m, 2H), 3.84 
(s, 3H), 1.17 (s, 3H), 1.15 (s, 3H), .93 (t, J=7 Hz, 3H); 

13C NMR (100 MHz, DMSO-d 6 ) 8 169.4, 156.2, 152.5, 145.4, 133.1, 127.6, 126.9, 
126.0, 118.2, 117.7. 114.7, 109.8, 105.7, 73.0, 60.7, 55.6, 49.9, 28.9, 28.7, 22.8,- 
13.7; 

Anal, calcd for C 2 3H 25 NC>4'i/4H 2 0: C, 71.95; H, 6.68; N, 3.65. Found: C, 72.21; H, 
6.41; N, 3.85. 

Example 209 

2.5-dihvdro-10-methoxv-5-rcvrlnppnfvn.2.2.4-trimflth vl-lH4nhpnyopvranof3.4. 

flquinoline 

Example 2B and cyclopentylmagnesium bromide were processed as in Example 1 1 
to provide the desired compound. 
MS (DCI/NH3) m/e 376 (M+Hf; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.01 (d. J=8 Hz, 1H), 7.03 (t, J=8 Hz, 1H), 6.65 (d, 
J=8 Hz, 1H), 6.59 (d, J=9 Hz, 1H), 6.52 (d, J=8 Hz, 1H), 6.20 (s, 1H), 5.46 (s, 3H), 
3.85 (s, 3H), 2.16 (s, 3H), 1.50 (m, 5H), 1.30 (s, 3H), 1.16 (m, 3H), 1.01 (s, 3H); *3 C 
NMR (100 MHz, DMSO-d 6 ) 8 156.2, 151.7, 145.0, 133.7. 131.6, 128.1, 126.7, 117.7, 
116.4, 113.3. 112.6, 109.9, 105.0, 76.5, 49.2, 42.5, 29.8, 29,5, 27.5. 26.6. 24.8. 24.6. 
23.6; 

Anal, calcd for C 25 H 29 0 2 N'1/2H 2 0: C, 78.09; H, 7.86; N, 3.64. Found: C, 78.09; H, 
7.52; N, 3.42. 

Example 21Q 

2.5-dih.YdrQ- 1 Q-methoxv-5-(l -methvlpropa- 1 .2-dienvlV2.2.4-trimerh vl- 1 H- 
rilhenznpv ranor3.4-flquinoline 

Example 2B and propargylmagnesium bromide (Gaoni,Y.; Leznoff, C. C; 
Sondheimer, F. J. Am. Chem. Soc. 1968, 90, 4940-4945. ) were processed as in 
example 11 to provide the desired compound, 
m.p. 59-63°; 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.84 (d, J=8 Hz, 1H). 7.03 (t, J=6 Hz, 1H), 6.68 (d, 
J=6 Hz, 1H), 6.55 (d. J=8 Hz, 2H), 6.04 (s, 1H), 5.97 (s, 1H), 540 (s. 1H), 4.94 (m, 
1H). 4.23 (m, 1H), 3.82 (s, 3H), 2.1 1 (s, 3H), 1.70 (s, 3H). 1.21 (s. 3H), 1.10 (s, 3H); 
13C NMR (100 MHz, DMSO-d 6 ) 8 156.1. 151.2, 150.5, 145.1. 132.6, 130.5, 127.9, 
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127.1, 127.0, 126.7, 126.5. 117 (5), 117.1, 114.7, 113.3, 112.9, 110.1, 106.3, 98.6, 

76.2, 75:6. 55.9, 49.6, 29.4, 28.4, 22.5, 16.0; 

MS m/e calc'd for C24H25O2N: 359.1885. Found 359.1893. 

Example .2 11 

2.5-dihvdro-lO-methoYv-S-n 4.5-trinuorophenvlV2.2.4-tri methvl-1H- 
nihen7opvninnr3.4-nquinoline 
Example 2B and 3,4,5-trifluorophenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 
MS (DCI/NH3) m/e 438 (M+H) + ; 

l H NMR (300 MHz, DMSO-d 6 ) 5 8.04 (d, J=8 Hz, 1H), 6.94 -7.02 (m, 3H), 6.77 (s, 
1H), 6.74 (d, J=9 Hz, 1H), 6.62 (d, J=8 Hz, 1H), 6.51 (d, J=8 Hz, 1H), 6.31 (br s, 1H), 
5.43 (s, 1H), 3.81 (s, 3H), 1.85 (s, 3H), 1.23 (s, 3H), 1.15 (s, 3H); 
Anal, calcd for C26H22N0 2 F3'l/4H 2 O: C, 70.66; H, 5.13; N, 3.17. Found: C, 70.89; H, 
5.19; N, 2.93. 

Example 212 

2.5-dihvdro-10-methoxv-5.rrvHnh exvn-2.2.4-trimethvl-lH-mhen7opvr a non4- 

flquinoline 

Example 2B and cyclohexylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/e 308 (M+H) + ; 

MAJOR: l H NMR (300 MHz, DMSO-d 6 ) 5 8.03 (d, J=9 Hz, 1H), 7.05 (t, J=8 Hz, 1H), 
6.72 (d, J=8 Hz, 1H), 6.61 (d, J=9 Hz, 1H), 6.59 (s, 1H), 6.15 (d, J=8 Hz, 1H), 5.40 
(m. 2H), 3.86 (s, 3H), 2.01 (s, 3H), 1.61 (m, 1H), 1.56-1.41 (m, 2H), 1.35-0.96 (m, 
6H), 1.29 (s, 3H), 1.18 (s, 3H), 0.95-0.77 (m. 2H); 

Anal, calcd for C26H 3 iN02»l/2H 2 0: C, 78.36; H, 8.09; N, 3.51. Found: C, 78.24; H, 
7.72; N, 3.70. 

Ex am ple 213 

2,5-dihvdro-1 0-methoxv - 5 - (? -Dvridv l V 2 .2.4-trimethv]-lH-rnhenzonvrannr3.4-f1quinoline 

Example 213 A 

2.5-d i hydrO- 1 Q-meUw y-5-f?-pvridvn-2.2.4-trimethvl- 1 H-f 1 lhenzonvrann ^flquinoline 

To a solution of Example 2A (1.42 g, 4.39 mmol) in THF (40 mL) at 0 °C was 
added a solution of potassium rer/-butoxide (1.48 g, 13.2 mmol) in THF (13 mL). The 
mixture was stirred 45 min at 0 °C then a solution of TBSC1 (1.46 g, 9.66 mmol) in THF 
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(9.5 mL) was introduced in dropwise fashion. The solution was stirred at 0 °C for 30 min 
then was quenched by addition of saturated aqueous NH4CI (10 mL) and was extracted with 
EtOAc (2 x 30 mL). The combined organic portions were washed with brine (8 mL) and 
were dried (Na2S04). Filtration and concentration gave a brown residue which was 
5 purified via flash chromatography (elution with 2% EtOAc/CH 2 Cl2) to give the desired 
product as a yellow solid (994 mg, 2.28 mmol, 52%). 
MS (DCI/NH3) m/z 438 (M+H)+ 

Example 2 13 

2.5-dihYdrQ-lQ-methoxy-5-(2-n^ 

A solution of the 2-lithiopyridine (nominally 1 M in THF) was formed by addition 
of n-BuLi (680 jiL of a 2.5 M solution in hexane, 1 .70 mmol) to a solution of 2- 
bromopyridine (285 mg, 1.80 mmol) in THF (17 mL) at -78 °C. This solution was stirred 
for 20 min then a solution of the aldehyde prepared above (211 mg, 0.480 mmol) in THF 
(2.0mL)was added in drop wise fashion at -78 °C. The solution was stirred at -78 °C for 30 
min then was quenched by addition of saturated aqueous NH4CI (7 mL) and was extracted 
with EtOAc (2 x 30 mL). The combined organic portions were washed with brine (10 mL) 
and were dried (Na2S04). Filtration and concentration gave a brown residue which was 
used without further purification. 

The crude material prepared above was dissolved in THF (10 mL) at 23 °C and was 
treated with tetrabutylammonium fluoride (500 |iL of a 1 M solution in THF, 0.500 mmol). 
After 1 h, the reaction mixture was concentrated in vacuo, was resuspended in EtOAc (20 
mL) and then was washed with water (5 mL) and brine (5 mL), and was dried (Na 2 SC>4). 
Filtration and concentration gave a brown residue which was used without further 
purification. 

This crude residue was dissolved in THF (10 mL), and the solution was cooled to 0 
°C. To this solution was added triethylphosphine (48 mg, 0.410 mmol) followed by a 
solution of l,r-(azodicarbonyl)dipiperidine (103 mg, 0.410 mmol) in THF (1.5 mL). The 
solution was stirred for 30 min at 0 °C then at 23 °C for 7 h. The reaction mixture was 
concentrated and was purified by flash chromoatography (elution with 25% EtOAc/hexane) 
to give the desired product (13 mg, 0.034 mmol, 8%) as a colorless solid. 
MS (DCI/NH3) m/z 385 (M+H) + ; 

'H NMR (300 MHz, DMSO) 5 8.45 (br d, 7=6.6 Hz, 1 H), 7.98 (d, 7=8.0 Hz, 1 H), 7.61 
(td, 7=6.5. 1.8 Hz, 1 H), 7.19-7.13 (m, 2 H), 6.91 (t, 7=6.6 Hz, 1 H), 6.72 (s, 1 H), 6.68 
(d, 7=7.9 Hz, 1 H), 6.57 (br d, 7=6.7 Hz, 1 H), 6.44 (dd, 7=6.5, 1.0 Hz, 1 H), 6.17 (br 
s, 1 H), 5.37 (br s, 1 H), 3.80 (s, 3 H). 1.80 (s. 3 H), 1.23 (s, 3 H), 1.13 (s, 3 H); 
HRMS (FAB) calcd (M+H)+ for C25H25N2O2: 385.1916 . Found: 385.1910. 
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Example 214 

2^dihYdrQ- l Q-methoxy-5-rvnvridviV2^ 

The desired compound was prepared as described in Example 213 in 49% yield. 
5 MS(Da/NH 3 )m/z385(M+H)+; 

l H NMR (300 MHz, DMSO) 5 8.38 (d, 7=2.4 Hz, 1 H), 8.35 (dd, 7=5.6, 2.0 Hz, 1 H), 
8.02 (d, 7=8.0 Hz. 1 H), 7.49 (br d, 7=6.9 Hz. 1 H). 7.25 (dd, 7=6.9, 5.5 Hz, 1 H), 6.92 
(t, 7=6.9 Hz. 1 H), 6.86 (s, 1 H), 6.72 (d, 7=8.1 Hz, 1 H), 6.58 (d, 7=6.7 Hz, 1 H), 6.45 
(d, 7=6.4 Hz, 1 H), 6.38 (br s, 1 H), 5.41 (br s, 1 H), 3.80 (s, 3 H), 1.83 (s, 3 H), 1.23 
10 (s, 3 H), 1.15 (s. 3 H); 

13 C NMR (125 MHz, DMSO) 5 156.0, 151.2, 149.4, 148.8, 145.6, 135.7, 134.7, 133.2, 
128.5, 127.3, 127.2, 127.0, 123.2, 117.7, 117.2, 113.9. 113.7, 110.2, 105.7, 73.0, 
55.5, 49.8, 29.5. 28.5, 23.4; 

HRMS (FAB) calcd m/z for C25H25N2O2: 385.1916 (M+H) + . Found: 385.1915. 
15 Anal, calcd for C25H24N2O2: C. 78.09; H. 6. 29; N, 7.28. Found: C, 76.98; H, 6.60; N, 
6.93. 

Examplg 215 

2 . 5-d i hYdrQ- 10-methoxv-5 -r4-pvrif1 v n - 7 ..2.4-trimethvl. 1 H-mhenznpvranon 4-flf |..inr,1in P 
20 The desired compound was prepared as described in Example 2 1 3 in 20% yield. 

MS (DCI/NH3) m/z 385 (M+H) + ; 

'H NMR (300 MHz, DMSO) 5 8.43 (br d, 7=4.3 Hz. 2 H), 8.04 (d, 7=8.0 Hz, 1 H). 7.15 
(d, 7=4.2 Hz. 2 H), 6.96 (t, 7=6.7 Hz, 1 H), 6.81 (s. 1 H), 6.75 (d. 7=7.9 Hz, 1 H), 6.59 
(d, 7=6.8 Hz, 1 H), 6.53 (d, 7=6.8 Hz, 1 H), 6.37 (br s, 1 H), 5.43 (br s, 1 H), 3.79 (s, 3 
25 H), 1.88 (s, 3 H). 1.26 (s. 3 H), 1.18 (s, 3 H); 

I3 C NMR (125 MHz, DMSO) 5 156.1, 151.4, 149.4 (2), 148.2, 145.6, 133.4, 133.3, 
128.3. 127.3 (2). 127.0. 122.9. 117,9, 117.0, 113.9, 110.2, 105.6, 105.0. 103.0. 73.4, 
49.8, 29.4, 28.6, 23.2; 

HRMS (FAB) calcd m/z for C25H25N2O2: 385.1916 (M+H) + . Found: 385.1906. 

30 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
2 to prepare Examples 216-226. 

Example 216 

35 10-ChlorO-9-hvdroxv-5-r3-nrnnenvn-2.2.4-tri methv1-lH-2 < i-HihvHm- 

rnbenzoovranon.4-fiquinonne. 
MS (DCI/NH3) m/z 368 (M+H) + ; 
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l H NMR (300 MHz, DMSO) 8 9.34 (s, 1 H), 7.87 (d, 7=8 Hz, 1 H), 6.72 (d, 7=8 Hz, 1 
H), 6.66(d, 7=8 Hz, 1 H), 6.58 (d, 7=8 Hz, 1 H), 6.21 (br s, 1 H), 5.81-5.71 (m, 1 H), 
5.62 (dd, 7=10, 3 Hz, 1 H), 5.41 (br s, 1 H), 4.98 (dd, 7=10, 2 Hz, 1 H), 4.93 (dd, J=17, 

2 Hz, 1 H), 2.42-2.34 (m, 1 H), 2.26-2.20 (m, 1 H). 2.11 (s, 3 H), 1.16 (s, 3 H), 1.11 
(s. 3 H); 

HRMS (FAB) calcd m/z for C22H22CINO2: 367.1339. Found: 367.1336. 

Example 217 

lQ-Chloro-9-hvdroxv- , >-nhenvl-2.2.4-trimRth vl-lH-2.5-dihvHm. 
mbenzonvranor3.4-flquinolinft 
MS (DCI/NH3) m/z 404 (M+H)+; 

'H NMR (300 MHz, DMSO) 5 9.46 (s, 1 H), 7.96 (d, 7=8 Hz, 1 H), 7.26-7.12 (ra, 3 H), 
7.14-7.07 (m, 1 H), 6.87 (dd, 7=8, 2 Hz, 1 H), 6.72 (d, 7=8 Hz, 1 H), 6.68 (s, 1 H), 
6.58 (app s, 2 H), 6.37 (br s, 1 H), 5.40 (br s, 1 H), 1.80 (s, 3 H), 1.26 (s, 3 H), 1.17 (s, 

3 H); 

HRMS (FAB) calcd m/z for C25H22CINO2: 403. 1339. Found: 403.1344. 

Example 218 

10-Chl0r0-9-hYdmv-V3-trinuoromethvlnhenvlV2. 2.4-trim ft rhv1.1H-2 5-dihvHrp- 

rnhenzopv ranof3.4-nquinnlinft 
MS (DCI/NH3) m/z 472 (M+H)+; 

1H NMR 59.45 (s, 1H), 7.98 (d, 1H, J=8.5Hz). 7.54 (m, 4H), 6.85 (d, 1H, J=8.5Hz), 
6.75 (m, 2H), 6.57 (d, 1H, J=8.5Hz), 6.42 (m, 1H), 5.39 (m, 1H), 1.91 (s, 3H), 1.24 (s, 
3H), 1.11 (s, 3H); 

Anal, calcd for C26H21CIF3NO2: 471.1213. Found: 471.1216. 

Example 219 

l0-chlpro-9-hYdrnxv-5-(3.5-dimPthvlnhenv1V2.2 4-rri methv1-1H.7 S-Hihy^. 
f 1 1benzonvranor3:4-nqninnl inp. 
MS (DCI/NH3) m/z 432 (M+H) + ; 

1H NMR 8 9.52 (s, 1H), 7.95 (d, 1H, J=8.5Hz), 6.82 (m, 2H), 6.71 (m, 2H), 6.61 (s, 
2H), 6.36 (m, 1H), 6.42 (m, 1H), 5.40 (m, 1H), 2.31 (s, 6H), 1.92 (d, 3H, J=1.4Hz), 

1.24 (s, 2H), 1.14 (s,2H); 
HRMS (FAB) calcd m/z for C 2 7H 2 6CIN0 2 : 421.1652. Found: 431.1650. 
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Example 220 

reHSS . 3'V?}-9-hvdroxY-l O-mprh Qxv-5-fl-hvdroxvmethvi-i-rvciohp yPn vi^ 
2.2.4-irimerhvl-? ^-dihvrim.iH-rnhftn7 onvranon.4-n T ,i n ft |j nP 
5 MS (DCI/NH3) m/z 438 (M+H)+; 

'H NMR (300 MHz, DMSO) 5 9.56 (s, 1 H), 8.01 (d, 7=8 Hz, 1 H), 6.77 (app s, 2 H), 
6.67 (d. 7=8 Hz, 1 H), 6.39 (br s, 1 H), 5.48 (d, 7=10 Hz, 1 H), 5.42 (br s, 1 H), 5.10 
(br s, 1 H), 4.42 (t, 7=6 Hz, 1 H),.3.65 (br d, 7=6 Hz. 2 H). 2.28-2.18 (m, 2 H), 2.05 (br 
s, 3 H). 1.94-1.87 (m. 2 H), 1.75-1.64 (m, 1 H), 1.52-1.42 (m, 1 H), 1.36-1.27 (m, 1 
10 H), 1.29 (s. 3 H), 1.10 (s, 3 H); 

HRMS (FAB) calcd m/z for C26H28CINO3: 437.1758. Found: 437.1756. 

The C-5 lactol-9-rm-butyldimethylsilyl ether of Core 2 and 3-cyclopentenyl 
triroethylsilane were processed as above to give a 2: 1 diastereomeric product mixture which 
15 was subjected to HPLC on an (R,R) WHELK-0 1 column eluting with 2% ETOH in 
hexanes to provide the individual enantiomers. 



Example 221 

20 (-) 2 . 5(S)-dihYdrQ-9-hvdrOXV-10-chlnrr.-9 7 4-tr i me thvM-(^vc1n p enren V 1 UEl 

rnbenzonvrannn^flqninol^^ 
[a] 23 D =-220° (c 0.012, CHCI3); 
MS (DCI/NH3) m/z 394 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.55 (s, 1H), 8.00 (d, 1H), 6.75 (d, 1H), 6.72 (d, 
25 1H), 6.63 (d. 1H), 6.36 (s, 1H), 5.73 (ddd, 1H), 5.44 (d. 1H), 5.40 (s, 1H), 5.17 (ddd, 
1H), 2.78 (m, 1H), 2.35 (m, 1H), 2.15 (m, 1H), 2.05 (s, 3H), 1.80 (m, 1H), 1.72 (m, 
1H). 1.27 (s, 3H). 1.05 (s, 3H); 

13 C NMR (400 MHz, DMSO-d 6 ) 5 148.7, 146.0. 144.0, 134.0, 133.6, 132.7, 129.9, 
127.9, 127.0. 123.7. 116.6, 115.8. 115.4, 114.2. 112.4, 76.1, 49.6, 48.2, 31.7, 29 8. 
30 27.8, 27.3, 24.4. 



Example 7.77 

f-)2,5(,S)-dihvdro-9-hvdroxv-10-chloro-2.2.4.trimP,hyl- S .nR-cvHn I v>nt P p y l).1^ . 

fnhen7,onvrnnon.4-nqni P Alj n P 
35 [tt] d=-232° (c 0.010, CHCI3); 

MS (DCI/NH3) m/z 394 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 9.50 (bs, 1H), 8.02 (d, 1H), 6.75 (d, 1H), 6.72 (d, 
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1H), 6.63 (d, 1H), 6.39 (s, 1H), 5.74 (ddd, 1H), 5.60 (ddd, 1H), 5.46 (s, 1H), 5.39 (d, 
IH). 2,83 (m, 1H), 2.26 (m, 1H), 2.14 (m, 1H), 2.09 (s, 3H), 1.55-1.40 (m 2H) 1 27 
(s, 3H), 1.01 (s, 3H); 

NMR (400 MHz, DMSO-de) 5 148.7, 146.0, 144.6. 134.1, 132.8, 132.0, 131.7, 
5 127.8, 126.8. 123.6. 117.4, 115.9, 115.8, 115.5, 114.2, 112.3. 76.4, 49 4 48 0 31 7 
29.5, 27.2, 24.5, 23.8. 

Example 223 

l Q-ch l oro-9-hY(1roxv-5-n < j-dirhloronh e nvlV2 . 2 .4- r rimethvi-i r.7 ^ i tiyftnT . 

3 fllben^onvranon.4-flqninnlinp. 
MS (DCI/NH3) m/z 472 (M+H)+; 

1H NMR 5 9.40 (s, 1H), 8.01 (d, 1H. J=8.5Hz), 7.43 (m, 4H), 6.85 (d, 1H, J=8.5Hz), 
6.71 (in, 1H), 6.57 (d. 1H, J=8.5Hz), 6.42 (m, 1H), 5.47 (m, 1H), 1.81 (s, 3H) 1 29 (s 
3H), 1.09 (s, 3H); 

: HRMS (FAB) calcd m/z for C25H20CI3NO2: 471.0559. Found: 47 1.0556. 

Example 224 

(+H5R . 3IS3 2.5-dihYdro-Q-hvdroxv-l 0-rhloro-2.2.4-trinnp.th vl.5-n-rvHnp . mpnY i Vm 

mbgp?:opymnof3,4-flquipp)i n p 
[a] 23 D =+ 256° (c 0.046, CHCI3). 
MS (DCI/NH3) m/z 394 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.50 (bs, 1H), 8.02 (d, 1H), 6.75 (d, 1H), 6.72 (d, 
1H), 6.63 (d, 1H), 6.39 (s, 1H), 5.74 (ddd, IH). 5.60 (ddd, 1H), 5.46 (s, 1H), 5.39 (d, 
1H), 2.83 (m, 1H), 2.26 (m, 1H), 2.14 (m, 1H), 2.09 (s, 3H), 1.55-1.40 (m, 2H). 1 27 
(s, 3H), 1.01 (s, 3H); 

13 C NMR (400 MHz, DMSO-d 6 ) 6 148.7, 146.0, 144.6, 134.1, 132.8, 132.0, 131.7, 
127.8, 126.8, 123.6, 117.4, 115.9, 115.8, 115.5. 114.2, 112.3, 76.4, 49.4 48 0 31 7 
29.5, 27.2. 24!5. 23.8. 

Example 225 

f+H5R . 3'R) 2.5-dihvdro-9-hvdroxv-10-rhlnm-2.2.4-trim e thvl-5-n-cvrlonentenvn-1H- 

r 1 1benzopyrnnQr3,4-flqqinolips 
[ar J D =+244 0 (c 0.165, CHCI3); 
MS (DCI/NH3) m/z 394 (M+H) + ; 

IH NMR (300 MHz, DMSO-d 6 ) 5 9.55 (s, IH), 8.00 (d, 1H), 6.75 (d, 1H), 6.72 (d, 
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1H), 6.63 (d, 1H), 6.36 (s, 1H), 5.73 (ddd, 1H), 5.44 (d, 1H), 5.40 (s, 1H), 5.17 (ddd, 
1H), 2.78. (m, 1H). 2.35 (m, 1H), 2.15 (m, 1H), 2.05 (s, 3H), 1.80 (m, 1H), 1 72 (m ' 
1H), 1.27 (s, 3H), 1.05 (s, 3H); 

13C NMR (400 MHz, DMSO-d 6 ) 5 148.7, 146.0, 144.0, 134.0, 133.6, 132.7, 129.9, 
5 127.9, 127.0, 123.7. 116.6, 115.8, 115.4, 114.2. 112.4, 76.1, 49.6, 48.2, 31 7, 29 8 
27.8, 27.3, 24.4. 

Example 226. 

1 0-ch l orQ-9-hvriroxv- < )-n 4-difiuornnhPnvn.? 7 4 -tri mft thvi-iH.? «Hj h Y f1rr- 

10 rilbenzonvmnon^flgninnlinft 
MS (DCI/NH3) m/z 440 (M+H)+; 

1H NMR 8 9.41 (s, 1H), 7.94 (d, 1H, J=8.5Hz), 6.96 (ra, 3H), 6.75 (m, 3H), 6.57 (d, 
1H, J=8.5Hz), 6.45 (m, 1H), 5.47 (ra, 1H). 1.81 (s, 3H), 1.29 (s, 3H), 1.09 (s, 3H); 
HRMS (FAB) calcd m/z for C25H20CIF2NO2: 429. 1 150. Found: 429. 1 152. 

15 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
3 to prepare Example 227. 

Example 227 

20 9-10-methy l enediPXY-5-PhPnvl-2.2.4-frimethv1-l H -2.5-dihvHrn-rnh fi n7npvr^nH4. 

flquinoline 
MS (DCI/NH3) m/z 298 (M+H)+; 
1H NMR (200 MHz, DMSO-d 6 ) 7.72 (d, J=8.1 Hz. 1H). 7.20 (m. 5H), 6.82 (s, 1H). 
6.75 (d, J=8.8 Hz, 1H), 6.50 (d, J=8.1 Hz. 1H). 6.26 (s. 1H). 6.27 (d. J=8.8 Hz, 1H). 
25 6.05 (s. 1H), 5.98 (s, 1H), 5.4 (s, 1H). 1.87 (s. 2H), 1.20 (s, 2H), 1.17 (s, 2H). 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
4 to prepare Examples 228-23 1 . 

30 Example 228 

g-f3-prOpenyl)-9-chloro-10- < »thenvl.2.2.4.rrim e thvl-2.5-HihvHrn-1H . 
fl 1ben7onvrnnor3.4-nqninnlinff 
1H NMR 8 7.93 (d, 1H, J=8.5Hz), 7.20 (d, 1H, J=8.5Hz), 6.70 (d, 1H, J=8.5Hz), 6.64 
(d, 1H, J=8.5Hz), 6.34 (m, 1H), 5.81 (m. 2H), 5.46 (m. 1H), 5.03 (dm. 1H. J=10.5Hz). 
35 4.98 (dm, 1H, J=17.1Hz), 3.65 (s. 3H), 2.44 (m, 1H). 2.28 (m. 1H). 2.18 (s. 3H), 1 19 
(s, 3H), 1.17 (s. 3H); 

HRMS (ESI) m/z calc'd for C23H25CINO2: 381.1495. Found: 381.1490. 
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) 



Example 7?Q 

^h l oro-10-irethpyY-S-nhrnvl-2.2.4-rrim«.fh Y l-2.5-dihv^ n ,- 1 p. 
fnhenzonvrnnon.^nfininpij^ 
»H NMR 5 7.98 (d. 1H. J=8.5Hz). 7.42 (m, 1H), 7.21 (m, 5H), 7.00 (d, 1H J=8 5Hz) 
6.75 (m, 1H), 6.57 (d 1H, J=8.5Hz), 6.42 (m, 1H). 5.47 (m, 1H), 3.65 (s, 3H) 1 81 (s 
3H), 1.29 (s, 3H), 1.09 (s, 3H); . 
HRMS (ESI) m/z calc'd for for C 26 H 24 C1N0 2 : 417.1495. Found: 417.1497. 

Example 210 

5-f3-propftnYl)-9-rhloro-10-dif1uoromerhoxv.7 0 Mim f fhvl-? ) H 
rnbenzonvrnnori.^ngnin^ii^ 
1H NMR 5 7.58 (d. 1H, J=8.5Hz). 7.14 ( m , 2H), 6.80 (dd, 1H, J=7.3Hz), 6 64 (d 1H 
J=8.5Hz), 6.24 (m, 1H), 5.81 ( m , 2H), 5.46 (m, 1H), 5.02 (dm, 1H, J=l 0 5Hz) 4 94 
(dm, 1H, J=17.1Hz), 2.30 (m, 2H), 2.17 (s, 3H), 1.19 (s, 3H), 1.16 (s, 3H)- mass 
spectrum (ESI) m/z: 418 (M+H); Calcd for C 2 3H 22 C1F 2 N02: 417.1307 Found- 
417.1304. • 

Example 23 1 
9-chloro-l(ydiflHorom f rhoxy-5-^^^ 

Illbenzonvranof3.4-n n .nn^lip r 
1H NMR 5 7.77 (d. 1H, I=8.5Hz), 7.44 (m, 1H), 7.22 (m, 5H). 7.12 (d, 1H, J=8.5Hz) 
6.84 (s, 1H), 6.76 (t, 1H, J=75Hz), 6.74 (d, 1H. J=8.5Hz). 6.51 (m, 1H), 5.39 (m 1H) 
1.78 (s, 3H), 1.26 (s, 3H). 1.14 (s, 3H); mass spectrum (ESI) m/z: 454 (M + 1); Calcd for 
C 26 H 22 CIF 2 N0 2 : 453.1307. Found: 453.1304. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
5 to prepare Examples 232-233. 

Example 23?, 

g-fluorO-lO-mefhoxY-^-phenvl^^-trim^hvl-^ H i>TY^T 1H 

niben7onvmnor3.4-Hnnin"lT'' 
1H-NMR 8 7.95 (d, 1H, J=8.5Hz), 7.30 (m, 2H), 7.20 (m, 5H), 7.00 (d, 1H, J=8 5Hz) 
6-82 (s. 1H). 6.43 ( m, 1H), 5.38 (m, 1H), 3.56 (s, 3H), 2.17 (s, 3H), 1.25 (s. 3H), 1.13 
(s, 3H); mass spectrum (ESI) m/z: 402 (M+H); Calcd for C 26 H 24 FN0 2 : 401. 1791 Found- 
401.1795. 
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Anal. Calcd for C26H24FNO2: C 77.78; H, 6.02; N, 2.49. Found: C, 77 66; H 5 90- N 
2.28. - 

Example 233 

5 H3-prQT?enYl)-^fluom-10-mPthoxv-2.2.4-trifn e thvr-2.S-riihY f f n w|H - 

f llbenzonvranof 3.4-flgiiinnlinft 
»H NMR 8 7.95 (d, 1H. J=8.5Hz), 7.30 (m, 2H), 7,20 (m, 5H), 7.00 (d, 1H, J=8.5Hz), 
6.82 (s. 1H), 6.43 (m, 1H), 5.3.8 (m, 1H), 3.56 (s, 3H), 2.17 (s, 3H), 1.25 (s, 3H), 1.13 
(s, 3H); mass spectrum (ESI) m/z: 402 (M+l); Calcd for C26H24FNO2: 401 1791 Found- 
10 401.1795. 



20 



The chemistry described in Schemes 1-2 1 and Examples 1-2 15 was used with Core 
6 to prepare Example 234. 

15 Example 234 

l Q-methoxv-Q-fl ti oro-5-r3-nrnnenvlV2.2 4-frimP t hvl-lH-2S-H i | i y ^ - 
fl]benzonvranor3.4-nqninnli llr 
MS (DCI/NH3) m/z 366 (M+H) + ; 

'H NMR (300 MHz, DMSO) 5 7.87 (d, 7=8.5 Hz, 1 H), 7.00 (dd, 7=8.8, 2.2 Hz, 1 H), 
6.64 (d, 7=8.1 Hz, 1 H). 6.63 (d. 7=8.8 Hz, 1 H), 6.31 (d, 7=1.1 Hz, 1 H), 5.90-5.80 ' 
(m,J H), 5.79-5.75 (m, 1 H), 5.46 (s, 1 H), 5.05-4.95 (m, 2 H), 3.79 (s, 3 H) 2 17 (d 
7=1.1 Hz, 1 H), 1.17 (s, 6 H); 

HRMS calcd for C23H24FNO2 is 366.1869. Found 366.1869. 

25 The chemistry described in Schemes 1-2 1 and Examples 1-215 was used with Core 

7 to prepare Examples 235-296. 

Example 235 , 

IQ-methoxY-9-hydroxy-5-r3-nrnnenvn-2.2 4-tri m ethvl- 1 H-2 S.Hfr y^. 

30 niben70nvrnnor3.4-nqiiinn|j nf 

•H NMR (300 MHz, DMSO) 5 8.69 (s, 1 H), 7.92 (d. 7=8.5, 1 H), 6.62 (d, 7=8.5 Hz, 1 
H), 6.62 (d, 7=8.5 Hz, 1 H), 6.48 (d, 7=8.5, 1 H), 6.16 (d, 7=1.7 Hz, 1 H), 5.81 (ddt, 
7=17.3. 10.3, 6.6 Hz, 1 H), 5.67 (dd, 7=9.8, 3.3 Hz), 5.44 (s, 1 H), 5.02 (dd, 7=10 3 
1.8 Hz, 1 H), 4.98 (dd, 7=17.3, 1.8 Hz, 1 H), 2.47-2.41 (m, 1 H), 2.34-2.27 (m, 1 H), 

35 2.16 (s, 3 H), 1.18(s,3 H), 1.16( S ,3 H); 
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>3C NMR (75 MHz, DMSO) 5 145.8, 145.1, 143.9, 142.9, 134.4, 133.4, 132.7, 127.5, 
126.5,117.8, 117.0. 116.3, 116.1, 114.3, 113.6, 112.4, 73.3, 59.3, 49.7, 364 292 ' 
28.9, 23.9. 

MS (DCI/NH3) m/z 364 (M+H) + ; 

5 Anal, calcd for C^H^O* C, 76.01; H, 6.93; N, 3.85. Found C, 75 85- H 7 18- N 
3.66. ' 

Example 236 

(t/^Z.g-d i hYdrO^-hYdroxv-IO-mrthoxv^^.^frim e thvl-S-ri-rvr^^exenvn-m- 
10 fnbenzonvr? 1 nor3.4-flf 1 ninn|j nf 
MS (DCI/NH3) m/z 404 (M+H)+; 

lH NMR (300 MHz, DMSO-d 6 ) 5 8.70 (s, 1H), 8.01 (d. 1H), 6.65 (d. 1H). 6.62 (d, 
1H), 6.53 (d. 1H), 6.27 (d, 1H), 5.82-5.65 (m, 2H). 5.45 (s, IH). 5.33 (d, 1H), 3.65 (s, 
3H). 2.28 (m, 1H), 2.12 (s, 3H), 1.86 (m, 2H), 1.55 (m, 1H), 1.31 (s, 3H), 1 26-1 14 ' 
15 (m, 3H), 1.03 (s, 3H); 

13c NMR (400 MHz, DMSO-d 6 ) 5 145.4, 145.0, 144.1, 143.5, 133.6, 130.7, 128.1. 
127.9, 127.7, 126.1, 118.4, 117.8. 116.5. 114.4, 113.4, 112.1, 75.9, 59.3, 49.4, 37 2, 
29.6, 27.1, 24.7, 24.6, 23.7, 21.2. 

20 Example 2y 

iff-) 2,5-dihYdro-9-hydrpxv- 1 0-m ethoxv-2 . 2 .4- trim ethvi-5-n -m*fh v icwinhe y ^. y i y 

lH-nihen/opvranon^flqiyp^liT^ 
MS (DCI/NH3) m/ z 7 1 8 (M+H) + ; 

»H NMR (300 MHz, DMSO-d 6 ) 5 8.66 (s, 1 H), 8.00 (d, J = 8.5 Hz, 1 H), 6.65 (d, J = 
25 8.5 Hz, 1 H), 6.62 (d, J = 8.5 Hz, 1 H), 6.55 (d, J = 8.5 Hz, 1 H), 6.24 (d, J = 1.5 Hz, 1 
H). 5.51 (br s, 1 H), 5.44 (br s, 1 H), 5.30 (d, J = 9.5 Hz, 1 H), 3.65 (s, 3 H), 2.30 - 
2.20 (m, 1 H), 2.11 (s, 3 H), 1.80 -1.54 (m, 3 H), 1.60, (s, 3 H), 1.30 (s, 3 H), 1.28 - 
1.08 (m, 3 H), 1.03 (s, 3 H); 

13 C NMR (75 MHz, DMSO-d 6 ) 8 145.3, 144.9. 144.0, 143.6, 134.7, 133.5, 130.9, 
30 128.0, 126.1, 121.8, 118.3. 117.9. 116.5. 114.3. 113.3. 112.1, 76.2, 59.3,' 49.4. 37 5 
29.6, 29.5, 27.1, 24.5, 23.8, 23.7. 21.6. 

Example 22& 

(-) (5S . 3 , , S)-9-hvdrnxY-$-n- m ethvl-Vcvcloh^ P nvll- lQ-methnxv-7 2.4-trimerhvl-? 
35 dihvdrO-IH-rnhen7npvr.m 9 n.4-nq Minnlin P 

[a] D =- 158.8°; 
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. MS (DCI/NH3) m/z 718 (M+H)*; 
»H NMR (300 MHz, DMSO-d 6 )S 8.66 (s, 1 H), 8.00 (d, 7=8.5 Hz, 1 H), 6.65 (d, 7=8.5 
Hz, 1 H), 6.62 (d, 7=8.5 Hz, 1 H), 6.55 (d, 7=8.5 Hz, 1 H), 6.24 (d, 7=1.5 Hz 1 H) ' 
5.51 (br s, 1 H). 5.44 (br s, 1 H), 5.30 (d, 7=9.5 Hz, 1 H), 3.65 (s. 3 H), 2.30-2.20 (m 1 
5 H), 2.1 1 (s, 3 H), 1.80 -1.54 (m, 3 H), 1.60, (s, 3 H), 1.30 (s, 3 H), 1.28-1 08 (m 3 H) 
1.03 (s, 3 H); 

13C NMR (75 MHz, DMSO-d 6 ) 5 145.3, 144.9. 144.0. 143.6, 134.7, 133.5, 130.9, 
128.0, 126.1, 121.8, 118.3, 117.9, 116.5, 114.3, 113.3, 112.1, 76.2, 59 3 49 4 37 5 
29.6, 29.5, 27.1, 24.5, 23.8, 23.7, 21.6. 

) Anal, calcd for C27H31NO3: C, 77.67; H, 7.48; N, 3.35. Found C, 77.65- H 7 67" N 
3.36. ' ' ' ' 

Example 239 

W f5R . 3 , R)-9-hY(1rOXV < ?-n-methv1-3-cvrlohex e nvn- lO-morhn v y^.^ri^ yl.o <. 
t»ihYdro-m-rnbenzonvrannn .4-ftouinnKni» 

[a]D=+157.9° 

MS (DCI/NH3) m/z 7 1 8 (M+H) + ; 

m NMR (300 MHz, DMSO-d 6 ) 5 8.66 (s, 1 H), 8.00 (d, 7=8.5 Hz, 1 H). 6.65 (d. 7=8.5 
Hz, 1 H), 6.62 (d, 7=8.5 Hz, 1 H), 6.55 (d, 7=8.5 Hz, 1 H), 6.24 (d, 7=1.5 Hz, 1 H), 
5.51 (br s, 1 H),.5.44 (br s, 1 H), 5.30 (d, 7=9.5 Hz, 1 H), 3.65 (s, 3 H), 2.30^2.20 (m, 1 
H), 2.11 (s, 3 H). 1.80 -1.54 (m, 3 H), 1.60, (s, 3 H), 1.30 (s, 3 H), 1.28-1.08 (m 3 H) 
1.03 (s, 3 H); ' 

l3 C NMR (75 MHz, DMSO-d 6 ) 5 145.3, 144.9, 144.0, 143.6, 134.7, 133.5, 130.9, 
.128.0, 126.1, 121.8, 118.3, 117.9, 116.5, 1143. 113.3, 112.1, 76.2, 59.3. 49 4 37 5 
29.6, 29.5, 27.1, 24.5, 23.8, 23.7, 21.6. 

Anal, calcd for C27H31NO3: C, 77.67; H, 7.48; N, 3.35. Found C, 77.65; H 7 67* N 
3.36. ' ' 



Example 240 

(+) fgR^'^VQ-hYdrOXV-^-n-methvl-^.rvrlnh ^ envn. in-mPfhnxv-2.2 4.trim» t h Y l.7 

[a]D=+78.0° 

MS (DCI/NH3) m/z 7 1 8 (M+H) + ; 

l H NMR (300 MHz, DMSO-d 6 ) 6 8.74 (s, 1 H), 7.99 (d, 7=8.8 Hz, 1 H), 6.66 (d, 7=8.8 
Hz, 1 H), 6.62 (d. 7=8.5 Hz, 1 H), 6.52 (d, 7=8.5 Hz. 1 H), 6.24 (d, 7=1.5 Hz, 1 H), 
5.41 (br s, 1 H), 5.41 (d, 7=10.3 Hz. 1 H). 4.84 (br s. 1 H). 3.63 (s. 3 H), 2.34-1.35 (m, 
7 H), 2.06 (s, 3 H), 1.49, (s, 3 H), 1.30 (s. 3 H). 1.09 (s. 3 H); 
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NMR (75 MHz, DMSO-d 6 ) 5 145.3, 145.0, 144.0, 143.2, 135.5, 133 3 131 3 
128.4, 126.2, 120.5, 118.1, 117.9, 116.5, 114.4, 113.5, 112.0, 75.3, 59 3 49 5 36 8 
29.4, 27.5, 25.0, 24.1, 23.7, 20.2. " " 

HRMScalcdforC 2 7H 31 N0 3 417.2304. Found: 417.2305. 

5 

Example 24] 

(•) ^S . 3 , R)-9-hY(1rnyv-5-n-m<-thvl-3-rvclnhex R nvn- in - methnxv-7 7 4- t nW.thv1.7 
dihvdrO-1H-rnhftn7npvr a n on,4-nq.nnnli n f 

[a]„=-79.4 0 

10 MS (DCI/NH3) m/z 718(M+H) + ; 

iH NMR (300 MHz, DMSO-d 6 ) 5 8.74 (s. 1 H), 7.99 (d, 7=8.8 Hz, 1 H), 6.66 (d, 7=8.8 
Hz, 1 H), 6.62 (d, 7=8.5 Hz, 1 H), 6.52 (d, 7=8.5 Hz. 1 H). 6.24 (d, 7=1.5 Hz, 1 H) 
5.41 (br s, 1 H). 5.41 (d, 7=10.3 Hz, 1 H), 4.84 (br s. 1 H), 3.63 (s, 3 H), 2.34^1.35 (m 
7 H), 2.06 (s, 3 H), 1.49, (s. 3 H), 1.30 (s. 3 H), 1.09 (s, 3 H); 

15 I3C NMR (75 MHz, DMSO-d 6 ) 5 145.3, 145.0, 144.0, 143.2, 135.5, 133.3, 131.3, 

128.4, 126.2, 120.5, 118.1, 117.9, 116.5, 114.4, 113.5, 112.0, 75.3, 59.3, 49 5 36 8 

29.4,27.5,25.0,24.1,23.7,20.2. " *' 

Anal, calcd for C27H31NO3: C, 77.67; H, 7.48; N, 3.35. Found C, 77.55; H, 7 56- N 
3.34. 

20 

Example 247 

2,5-dihvdrn-lH.fnhPn^ r vrannr3.4-nqnmhli n e 
MS (DCI/NH3) m/z 434 (M+Hf; 

25 >H NMR (300 MHz, DMSO-d 6 ) 5 8.72 (s, 1 H), 7.98 (d, 7=8.8 Hz, 1 H). 6.65 (d, 7=8.8 
Hz, 1 H), 6.62 (d, 7=8.8 Hz, 1 H), 6.52 (d, 7=8.8 Hz, 1 H), 6.23 (br s, 1 H), 5.43-5.39 
(m, 2 H), 5.06 (br s, 1 H). ), 4.44 (t, 7=5.1 Hz, 1 H), 3.69-3.67 (m, 1 H), 3.67 (s, 3 H) 
2.32-2.22 (m, 1 H), 2.05 (s, 3 H), 1.94 -1.88 (m, 2 H), 1.74-1.61 (m, 2 H), 1 55-1 45 ' • 
(m,2H), 1.29 (s, 3 H), 1.10 (s, 3 H); 

30 13 C NMR (75 MHz, DMSO-d 6 ) 5 145.4, 145.0, 144.0. 143.1. 140.4, 133.5, 131.2, 
128.2, 126.2, 120.5, 118.0, 118.0, 116.5. 114.4, 113.5, 112.1, 75.4, 65 6 59 4 49 5 
37.0, 29.8, 27.8, 25.8, 25.1, 24:3, 20.3. 

Anal, calcd for C27H31NO4: C, 74.80; H, 7.21; N. 3.23. Found: C, 74.59- H 7 21- N 
3.22. 



-181- 



WO 99/41256 



PCT/US99/03I27 



Example 243 

(±& f5S.3'R) 2.g-dihYdro-9-hvdroxv-10-methoxv-2.2.4.trim ff thvi.s. f i. mfft hvirv^^ arn . 

3-vl)-lH-rnhen7npvrannn.4-f |quinnlinft 
5 MS (DCI/NH3) m/z 7 1 8 (M+H) + ; 

1H NMR (300 MHz, DMSO-ds) 8 8.66 (s, 1 H), 8.00 (d, 7 = 8.5 Hz, 1 H), 6.65 (d, 7 = 
8.5 Hz, 1 H), 6.62 (d, 7 = 8.5 Hz, 1 H). 6.55 (d, 7 = 8.5 Hz, 1 H), 6.24 (d, 7 = 1.5 Hz, 1 
H), 5.51 (br s, 1 H), 5.44 (br s, 1 H), 5.30 (d, 7 = 9.5 Hz, 1 H), 3.65 (s, 3 H), 2.30 - ' ■ 
2.20 (m, 1 H), 2.11 (s, 3 H), 1.80 -1.54 (m, 3 H), 1.60. (s, 3 H), 1.30 (s, 3 H), 1.28 - 
10 1.08 (m, 3 H), 1.03 (s, 3 H); 

13C NMR (75 MHz, DMSO-d<j) 5 145.3, 144.9, 144.0, 143.6, 134.7, 133.5, 130.9, 
128.0, 126.1, 121.8, 118.3, 117.9, 116.5, 114.3, 113.3, 112.1, 76.2, 59.3, 49.4, 37.5, 
29.6, 29.5, 27.1, 24.5, 23.8, 23.7, 21.6. 

15 Example 244 

rg/-f5S . 3'R)-9-hv(1roxv-5-ri-methoxvmethvl-3- C vc1nh ffyff nv n - IfWthnry.? 7 4- 
trimelhvl-?,5-(1ihvdro-1H-rnh ff nzonvrannn4-nqnir Tn lj nr 
MS (DGI/NH3) m/z 448 (M+H) + ; 

m NMR (300 MHz, DMSO-d 6 ) 5 8.75 (s, 1 H), 8.00 (d, 7=8.5 Hz, 1 H), 6.67 (d, 7=8.5 
20 Hz, 1 H), 6.62 (d, 7=8.5 Hz, 1 H), 6.54 (d, 7=8.5 Hz, 1 H), 6.27 (d, 7=1.5 Hz, 1 H), 
5.46id, 7=9.9 Hz, I H), 5.38 (br s, 1 H), 5.21 (br s, 1 H), 4.33-4.29 (ra, 1 H), 3.66- 
3.63 (m, 1 H), 3.65 (s, 3 H), 3.64 (s, 3 H), 2.32-1.45 (m, 7 H), 2.04 (s, 3 H), 1.29 (s, 3 
H), 1.07 (s, 3 H); 

Anal, calcd for C28H33NO4: C, 75.14; H, 7.43; N, 3.13. Found C, 74.81; H, 7.35; N, 
25 3.05. 

Example. 245 

2.5-d i hvdrO-9-h ydrOXV- 1 0-merhoxv-S.prn p vl. ? ,2.4-trim P .thvl. 1 H-r 1 lhgn^pvnnnH 4_ 

flquinoline 

30 The C-5 lactol-9-TBS ether of core 7 and /i-propylmagnesium chloride were 

processed as in example 251 to provide the desired compound: 

»H NMR (300 MHz, DMSO-d 6 ) 8 8.66 (s, 1H), 7.90 (d, J=9 Hz; 1H), 6.60 (d, J=8 Hz, 
1H), 6.59 (s, 1H), 6.49 (d, J=9 Hz, 1H), 6.14 (br s, 1H), 5.57 (m, 1H), 5.44 (br s, 1H), 
3.63 (s, 3H), 2.15 (s, 3H), 1.79-1.61 (m, 1H), 1.48-1.08 (m, 5H), 1.16 (s, 6H), 0.78 (t, 
35 J=7 Hz, 3H); 13c NMR (75 MHz, DMSO-d 6 ) 8 145.7, 144.9, 143.9, 143.1, 133.5, 
127.5, 126.4, 117.9, 116.3, 116.2, 114.2, 113.4, 112.1, 73.6, 59.3, 49.7, 31.9, 29.1, 
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28.8, 27.7, 23.8, 21.7, 13.9; MS (DCI/NH3) m/e (M+H)+ 380; Anal, calcd for 
C24H29N0 3 *1/4H 2 0: CC, 75.07; H, 7.74; N, 3.65. Found: C, 74.78; H, 7.86; N, 3.29. 

The C-5 lactol-9-TBS ether of core 7 and 3-cycloheptenyl trimethylsilane were 
processed as above to give a 5:1 diastereomeric product mixture which was subjected to 
HPLC on an (R,R) WHELK-0 1 column eluting with 2% ETOH in hexanes to provide two 
levarotary enantiomers. 

Example 246 

(■) (5SSS) 2.5-dihYdro-9-hvdroxv-10-methoxv-2.2.4-trimethvl.5-r3-r v c1nhftptftnv1)-1ff . 

fl1ben?opyranof3,4-flqwnQlins 

MS (DCI/NH3) m/z 4 1 8 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 8 8.70 (s, 1H), 7.96 (d, 1H), 6.65 (d, 1H), 6.64 (d, 
1H), 6.21 (s, 1H), 5.55 (ddd, 1H), 5.53 (d, 1H), 5.46 (s, 1H), 5.31 (ddd, 1H), 3.65 (s, 
3H), 2.45 (m, 1H), 2.14 (m, 3H), 2.05-1.84 (m, 4H), 1.46 (m, 1H), 1.29 (s, 3H), 1.27- 
1.15 (m, 4H), 1.04 (s, 3H); 

NMR (400 MHz, DMSO-d 6 ) 5 145.3, 144.9, 144.0, 143.1, 133.7, 132.1, 131.6, 
131.2, 128.1, 126,1. 118.3, 117.9, 116.5, 114.4, 113.3, 112.1, 74.5, 59.3, 49.5, 38.9, 
29.5. 29.0, 28.7. 27.8. 27.2. 26.3. 23.8; 

HRMS calcd m/z for C27H31NO3: 417.2304 (M ) + . Found: 417.2319. 
[a] a D=-134° (c I.I5.CHCI3). 

Example 247 

M f5S.3'R) 2.5-dihvHro-9-hvdmYY- l0-methoxv-2.2.4-trimethvl-5-n-cvdohentenvn-1H- 

rnhen7opvrannf3.4-flquinoline 
MS (DCI/NH3) m/z 418 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.66 (s. 1H), 7.97 (d, 1H), 6.65 (d, 1H). 6.59 (d, 
1H), 6:45 (d, 1H), 6.22 (s, 1H), 5.93 (ddd, 1H), 5.72 (ddd, 1H), 5.50 (d. 1H), 5.45 (s. 
1H). 3.65 (s, 3H), 2.38 (m. 1H), 2.13 (s, 3H), 2.04 (m.lH), 1.82-1.70 (m, 2H), 1.50- 
1.05 (m, 5H). 1.30 (s, 3H). 1.02 (s, 3H); 

!3C NMR (400 MHz, DMSO-d 6 ) 8 145.2. 144.8. 143.8, 143.2,, 133.9. 133.6, 131.1, 
130.8. 128.0, 126.1, 118.6, 118.0, 116.5, 114.4. 113.4, 112.2, 75.3. 59.2, 49.4, 41.9, 
30.0, 29.6, 28.3, 28.0, 27.3, 26.1, 23.9; 

HRMS calcd m/z for C27H31NO3: 417.2304 (M) + . Found: 417.2288. 
[a] 23 D =-122°(c0.74,CHCl 3 ). 
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Example. 248 

flquinoline 

1H NMR (300 MHz, DMSO), 8 8.53 (s, 1 H), 7.93 (d, J=8.7 Hz, 1 H), 7.20-7.14 
(m. 5 H), 6.73 (d, J=8.7 Hz, 1 H), 6.66 (s, 1 H), 6.42 (d, J=8.9 Hz, 1 H), 6.33 (d, 
J=8.7 Hz, 1 H), 6.22 (d, J=1.7 Hz, 1 H), 5.37 (s, 1 H). 3.55 (s, 3 H), 1.80 (s, 3 H), 1.24 
(s, 3 H), 1.14 (s, 3 H); 13C NMR (300 MHz, DMSO), 5 145.7, 144.8, 143.8. 143.6, 
139.3, 133.1, 132.7, 130.2, 128.3, 127.8, 127.6, 127.5, 126.4, 126.1, 123.8,' 118.4, 
117.8, 114.1, 114.0, 112.8, 112.2, 74.9. 59.0, 49.7, 29.7, 28.4, 23.2; MS ESI m/z 400 
(M+H)+; HRMS calcd for C26H 2 5N02 is 399.1834. Found 399.1839. 



Example 249 

2 . 5-d i hYdr0-9-hYdroXY-.l(Vmcfhoxv-2.2.4-trim ff thv1 .5-n.5.Hifl.inrnphenvn.1H. 
15 mhen?opvrannn.4-flqninoli n e. 

1H NMR (300 MHz, DMSO), 5 8.68 (s, 1 H), 7.95 (d, J=8.4 Hz, 1 H), 7.06 (tt, J=9.2, 
2.2 Hz, 1 H), 6.82 (dd, J=8.1, 1.8 Hz, 2 H); 6.77 (d, J=8.4 Hz, 1 H), 6.70 (s, 1 H), 6.48 
(d, J=8.4 Hz, 1 H), 6.42 (d, J=8.4 Hz, 1 H), 6.32 (d, J=1.5 Hz), 5.42 (s, 1 H), 3.56 (s, 3 
H), 1.84 (d, J=l.l Hz, 3 H), 1.25 (s, 3 H), 1.15 (s, 3 H); 13C NMR (300 MHz, DMSO), 
8 163.6 (d, J=12.81 Hz), 160.4 (d, J=12.81 Hz), 145.9, 145.2, 144.5, 144.4 (t,-J=7.93 ' 
Hz), 143.6, 143.3, 133.1, 129.0, 127.3, 126.6, 118.2, 117.9, 117.2, 114.5 (d. J=6.1 ' 
Hz), 112.4, 111.4, 103.5, 73.8, 64.9, 59.1, 49.9, 29.6, 28.5, 23.2; MS ESI m/z 436 
(M+H)+; 

HRMS calcd for C 2 6H 2 2F 2 N02 is 435. 1646. Found 435.1657. 



Example 250 

2 . 5-dihYdro-9-hYdroxv-10. mff rhoyv-2.2.4-trimefhvl - 5-n.4.5-rrin,mrophenvn-1H. 

fnhen7npvra n r.ri4.flg„inr>1inp 
1H NMR (300 MHz, DMSO), 8 8.76 (s, 1 H), 8.02 (d, J=8.4 Hz, 1 H), 7.08 (dd, J=6.98, 
1.8 Hz, 1 H), 6.86 (dd, J=7.3, 2.2 Hz. 1 H), 6.83 (d. J=8.8 Hz, 1H), 6.73 (s, 1 H), 6.55* 
(d, J=8.8 Hz, 1 H), 6.47 (d, J=8.8 Hz, 1 H), 6.38 (d, J=1.5 Hz, 1 H), 5.46 (s, 1 H), 3.62 
(s, 3 H), 1.88 (d, J=l.l Hz, 3 H), 1.30 (s. 3 H), 1.13 (s, 3 H); 13C NMR (300 MHz, 
DMSO). 8 146.0. 145.3, 143.6, 143.1, 133.1. 128.7. 127.3. 126.7. 118.1 (d. J=15.87 
Hz). 117.1, 116.0, 115.9, 115.8. 114.05 (d, J=9.16 Hz), 113.0, 112.7. 112.4, 73.5, 
35 59.1, 49.8, 29.7, 28.4, 23.3, 
MS ESI m/z 454 (M+H)+; 

HRMS calcd for C26H22F2NO2 is 453.1552. Found 453.1571. 
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Example 251 

g-bu t Yl-2 . 2-dihY(1rn-Q-hvnrnrv-10-methoxv-7 7 4-tri mP rhv 1 . m . nib f n rrr .. ninn n 1 

flquinolins 

The C-5 lactol-9-tert-butyldimethylsilyl ether of core 7 (0.057 g, 0. 122 mraol) was 
dissolved in 1,2-dichloroethane (5 ml), cooled to - 10°C, and treated dropwise with 
BF 3 »OEt 2 (46 mL, 0.366 mmol). The resulting deep green solution was treated dropwise 
with an ethereal solution of /i-butylmagnesium chloride (0.1? ml of a 2M/ Et 2 0 solution, 
0.380 mmol). The color changed to yellow-brown. The reaction mixture was partitioned 
between saturated aqueous sodium bicarbonate and ethyl acetate, the aqueous layer extracted- 
with ethyl acetate, the combined organics washed with brine, dried (MgS0 4 ), and 
concentrated to a yellow oil. 

The resulting yellow oil was dissolved in THF (5 ml), cooled to 0°C, and treated 
with tetrabutylammonium fluoride solution (0.14 ml of a 1M / THF solution, 0.14 mmol). 
After 10 minutes, the mixture was quenched by the addition of saturated aqueous 
ammonium chloride and pH 7.0 buffer, and the layers were separated. The aqueous layer 
was extracted with ethyl acetate, the combined organics washed with brine, dried (MgS0 4 ), 
and concentrated. The residue was purified by silica gel chromatography eluting with 25% ' 
ethyl acetate in hexanes to give 0.032 g (72%) of the desired compound 
20 1H NMR (300 MHz, DMSO-d 6 ) 6 8.70 (s. 1H), 7.90 (d, J=8 Hz, 1H), 6.60 (d, J=8 Hz, 
1H), 6.59 (s, 1H), 6.49 (d, J=8 Hz, 1H), 6.16 (br s, 1H), 5.61 (m, 1H), 5.44 (br s, 1H), 
3.63 (s, 3H), 2.16 (s, 3H), 1.77-1.63 (m. 1H), 1.47-1.26 (m, 3H), 1.17 (s, 3H), 1.16 (s, 
3H), 0.83 (m, 3H); 13 C NMR (75 MHz , DM SO-d 6 ) 5 145.7, 144.9, 143.9, 143.1, 133.5, 
133.3. 127.5, 126.4, 117.9, 116.3, 114.2, 113.4, 112.1, 73.2, 59.3, 49.7, 34.1, 29.1 
25 28.9,23.9, 18.6, 13.4; MS (DCI/NH3) m/e (M+H)+ 366; Anal, calcd for 

C 2 3H27N03-1.25H 2 0: C, 71.20; H, 7.66; N, 3.61. Found: C, 71.48; H, 7.32; N, 3.52. 

The C-5 lactol-9-TBS ether of core 7 and 3-cyclopentenyl trimethylsilane were 
processed as above to give a 1:1 diastereomeric product mixture which was subjected to 
30 HPLC on an (R,R) WHELK-0 1 column eluting with 2% ETOH in hexanes to provide the 
individual enantiomers. 

Example 252 

(-) ^.3\S)2 , 5-dihYdrn-Q-hvdmxv-10-methoxv-2.2.4-trimPrh v l-5-n-cvn1np^nr.nv1V) H - 
35 rnben7.onvrnnon.4-nqninr.linP 
MS (DCI/NH3) m/z 390 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.68 (s, 1H), 8.01 (d. 1H), 6.65 (d, 1H), 6.62 (d, 
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IH), 6.51 (d, IH), 6.22 (s, 1H), 5.72 (dd. 1H), 5.41 (d, 1H), 5.40 (s, 1H) 5 17 (dd 
IH), 3.63 (s, 3H), 2.90-2.80 (m. 1H), 2.41-2.32 (m, 1H), 2.23-2.10 (m, 1H) 2 06 (s 
3H), 1.89-1.71 (m, 2H), 1.30 (s. 3H), 1.08 (s, 3H); ' 
13C NMR (400 MHz, DMSO-d 6 ) 5 145.5, 145.0, 143.9, 143.4, 133.5, 132.3, 132 2 
5 130.2, 128.1, 126.4, 117.8, 116.9, 116.4. 114.4, 113.4, 111.9, 75.7. 59 3 49 5 48 7 
31.6.29.8,27.6,27.1,24.2; 

HRMS calcd ra/z for C25H27NO3: 389. 1991 (M)\ Found: 389 1994 
[a] d=- 120° (c 0.800, CHCI3). 

10 Example 253 

fl 1hen7nnvT7inor3.4-f|g l iinni j nf 
MS (DCI/NH3) m/z 390 (M+H) + ; 

IH NMR (300 MHz, DMSO-d,) 5 8.67 (s, 1H). 8.02 (d. 1H). 6.65 (d. IH). 6.62 (d. 
1H). 6.53 (d. IH). 6.25 (s. IH). 5.77 (ddd. IH), 5.69 (ddd, IH), 5.47 (s. IH) 5 37 (s 
IH), 3.66 (s, 3H), 2.90 (m, IH). 2.34-2.13 (m. 2H), 2.10 (s, 3H), 1.55-1 41 (m 2H) ' 
1.31 (s, 3H), 1.04 (s, 3H); ' h 

13C NMR (400 MHz, DMSO-dfi) 5 145.5, 144.9, 144.0, 143.9, 133.6, 132 0 131 7 
131.5. 127.9. 126.2. 117.7, 117.6, 116.5, 114.4, 113.3, 111.9, 76.1. 59.3, 49.4 48 6 
20 31.7. 29.5, 27.1, 24.6, 23.7; 

HRMS calcd m/z for C25H27NO3: 389.1991. Found: 389 1998 
[cc]V-132 6 (c 0.76, CHCI3). 
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Example 254 

2.5-dihyriro-Q-hydro^ 

fl1hfin7n P v H1"H,4- Pquinnlinp 
IH NMR (300 MHz, DMSO-d6), 5 8.65 (s, 1 H), 7.96 (d, J=8.8 Hz, 1 H), 7.31-7.17 (m 
2 H), 6.98-6.95 (m, 1 H), 6.76 (d, J=8.8 Hz. 1 H), 6.67 (s, 1 H), 6.48 (d, J=8.4 Hz 1 
H). 6.38 (d, J=8.4 Hz, 1 H), 6.29 (d, J=1.5 Hz), 5.40 (s, 1 H), 3.57 (s, 3 H), 1 82 (d 
J=1.5 Hz), 1.25 (s, 3 H), 1.14 (s, 3 H); ' 
12C-NMR (75 MHz. DMSO-d6) 8 145.9, 145.1, 143.6, 143.3, 137.3, 132.9, 129 5 
127.4, 126.6, 125.2, 118.3, 117.8, 117.3, 117.1; 117.0, 116.8, 114.4, 1143 1123 
73.8. 59.1, 49.8, 29.7, 28.4, 23.3; 

HRMS calcd for C26H22NO2F2 is 435.1646. Found 435.1638. 
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Example 255 

2 . 5-{ 3 ihYrirO-9-hvdroxv-10-methoxv.2.2.4-trimethvl-5-r4-n uom p h PnY l)-l^. 
fnbenzopy ranof3.4-flquinolinft 

5 MS (DCI/NH3) 418 (M+H)+; 

1H NMR (300 MHz, DMSO-d6), 5 8.58 (s, 1 H), 7.95 (d, J=8.8 Hz, 1 H), 7.23-7.19 (m, 
2 H), 7.03 (dd, J=8.8, 8.8 Hz, 2 H), 6.74 (d, J=8.8 Hz, I H), 6.66 (s, 1 H), 6.44 (d, 
J=8.8 Hz, I H), 6.34 (d, J=8.8 Hz, 1 H), 6.24 (d, J=1.5 Hz), 5.38 (s, 1 H), 3.57 (s, 3 
H), 1.80 (d, J=1.5 Hz), 1.24 (s, 3 H), 1.14 (s, 3 H); 
10 HRMS calcd for C26H24NO2F is 417.1740. Found 417.1745. 

Example 256 

2.^dihydro-9-hyd^Q^Y-l 0-m>'thox v•2.2■4-tri m et h vl-5-n-trifl 1 ln^omftfhvlp^ 1 p pYl).lH - 

rnbenzonvranon.4-flquino1ine. 

15 MS APCI m/z 468 (M+H)+; 

IH NMR (300 MHz, DMSO), 5 8.62 (s, 1 H), 7.97 (d, J=8.8 Hz, I H), 7.61-7.41 (m, 3 
H), 7.36 (s, 1 H), 6.75 (s, 1 H), 6.44 (d, J=8.4 Hz, 1 H), 6.35 (d, J=8.4, 1 H), 6.30 (d, 
J=1.5 Hz, 1 H), 5.40 (s, 1 H), 3.52 (s, 3 H). 1.80 (d. J=1.5 Hz, 3 H), 1.24 (s, 3 H), 1.15 
(s, 3 H); 13C NMR (300 MHz, DMSO), 5 145.9, 145.0, 143.5, 140.9 (d, J=17.01 Hz), 

20 140.9, 133.0, 132.6, 129.3, 129.2, 127.4. 126.6. 124.4, 118.3, 118.0, 117.4, 114.5 (d, 
J=7.32 Hz), 1 12.3, 74.2, 58.9, 49.8, 29.5, 29.4, 23.3. 
HRMS calcd for C27H24F2NO2 is 467.1708. Found 467.1708. 

Example 257 

25 2.5-dihvdrO-9-hYdroxv-l O-methnxv-7. 7 4-rr i methvl-5-n-5-hi.strif1unrnm Pt hvlphRnvn-1H- 

nibenzopvranor3.4-flquinnline 

MS APCI m/z 536 (M+H)+; 

1H NMR (300 MHz, DMSO), 5 8.69 (s, 1 H), 8.00 (d, J=8.8 Hz, 1 H), 7.96 (s, 1 H), 
7.80 (s, 2 H), 6.90 (s, 1H), 6.79 (d, J=8.4 Hz, 1 H), 6.46 (d, J=8.8 Hz, 1 H), 6.39 (d, 
30 , J=1.3 Hz, 1 H), 6.37 (d, J=8.4 Hz, 1 H), 5.43 (s. 1 H), 3.51 (s, 3 H), 1.80 (d, J=0.73 
Hz, 3H), 1.24 (s, 3 H), 1.15 (s, 3 H); 13C NMR (300 MHz, DMSO), 6 146.1, 145.3, 
143.6, 142.9, 133.2, 130.1, 129.7, 129.5, 127.2, 126.7, 124.9, 118.2, 117.2, 114.8, 
112.3, 73.5, 58.8, 49.8, 29.4, 28.3, 23.3. 
HRMS calcd for C28H22F6NO2 is 535.1582. Found 535.1573. 
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Example 25fl 

lH-nihftn?npvrannn.4- flquinnline 
5 MS (APCI) m/z 502 (M+H) + ; 

iH NMR (300 MHz, DMSO), 5 8.70 (s, 1 H), 7.97 (d, J=8.8 Hz, 1 H), 7.70-7.60 (m, 3 
H), 6.78 (s, 1 H), 7.55 (s, 1 H), 6.46 (d, J=8.8 Hz, 1 H), 6.38 (s, 1 H), 6.36 (d, J=8.8 
Hz, 1 H), 5.41 (s, 1 H), 3.53 (s, 3 H), 1.79 (s, 3 H) 1.28 (s, 3 H), 1.14 (s, 3 H); "C 
NMR (300 MHz, DMSO), 8 166.9, 146.0, 145.2, 143.6, 143.1, 139.6, 134.1, 133.0, 
10 131.7, 131.5, 128.6, 127.3, 126.7, 114.6, 112.3, 73.7, 59.0, 49.8, 67.4, 29.6, 29.8, 
28.3, 23.3, 23.2, 22.4, 13.8, 10.8. 

HRMS calcd for C27H22CIF2NO2 501.1319. Found 501.1326. 

Example 259 

15 2,5-dihYdr0-9-hy t iroxv-10-mprhoxv-2"2.4-trim f .r h vl-5-r2-merhvl r m rY l).i^. 

rnhen7npvmnon.4-flqi]inolinft 
TheC-5 lactoI-9-rerr-butyldimethylsilyl ether of core 7 and wo-butylmagnesium 
chloride were processed as in example 25 1 to provide the desired compound: 
1H NMR (300 MHz, DMSO-d 6 ) 5 8.69 (s, 1H), 7.90 (d, J=8 Hz, 1H), 6.61 (d, J=8 Hz, 

20 IH), 6.59 (d, J=8 Hz, 1H), 6.48 (d, J=8 Hz, 1H), 6.16 (br s, 1H), 5.71 (m, IH), 5.44 (br 
s, 1H), 3.63 (s, 3H), 2.17 (s, 3H), 1.82-1.60 (m, 2H), 1.43-1.18 (m, IH), 1.17 (s, 3H), . 
1.16 (s, 3H), 0.97 (d, J=7 Hz, 3H), 0.76 (d, J=7 Hz, 3H); 13c NMR (75 MHz, DMSO- 
d 6 ) 5 145.8, 144.8, 143.8, 143.0, 133.5, 133.3, 127.5, 126.4, 117.9, 116.3, 116.1, 
114.2, 113.4, 112.1, 71.8, 59.3. 49.6, 29.1, 28.9, 24.6, 24.0, 23.3, 21.2; MS (FAB Hi 

25 Res) 77i/e calc'd for C24H29NO3: 379.2147. Found 379.2159. 

Example 260 

2.5-dihYdr0-9-hYdrnxv-10-mefhovv-2.2.4-trim P .thvl . 5-n-fl U nrn-4- r hlorr)nhenvn-lH- 

rUbenzopv ranon^flquinolinff 
30 The C-5 lactol-9-tm-butyldimethy lsilyl ether of core 7 and 3-fluoro-4-chlorophenyl 

magnesium bromide were processed according to Example 251 to provide the desired 
compound. 

IH NMR (300 MHz, DMSO-d 6 ) 5 8.72 (s, IH). 7.91 (d, J=8 Hz, IH), 6.59 (d, J=8 Hz, 
IH), 6.59 6.48 (d, J=8 Hz, IH), 6.16 (br s, IH), 5.71 (m, IH). 5.44 (br s, IH), 3.63 (s, 
35 3H), 2.17 (s, 3H), 1.82-1.60 (m. 2H), 1.43-1.18 (m, IH), 1.17 (s, 3H), 1.16 (s, 3H), 
0.97 (d, J=7 Hz, 3H), 0.76 (d, J=7 Hz, 3H). 
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Example 261 

2.5-dihYdrO-9-hvdroxv-in-methnxv-2.?4- t rimfifhvl-<i-n-hnr ff nvn-ip- 
mhen7.opvranon.4-f)iMinolinff 
5 The C-5 lactol-9-tm-butyldimethylsilyl ether of core 7 and 1 -butenyl-4-magnesium 

bromide were processed according to Example 251 to provide the desired compound. 

Example 262 

2 . ^d i hvdro-9-hydroxv-1 P- m ^^ 
10 rUhen7.onvranori4-nqninnlmp 

The C-5 lactol-9-TBS ether of core 7 and benzylmagnesium bromide were processed 
as in example 251 to provide the desired compound: 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.77 (s. 1H), 7.97 (d, J=9 Hz, 1H), 7.34-7.13 (m, 
3H), 7.11 (s, 1H), 7.10 (d, J=7 Hz, 1H), 6.67 (m, J=8 Hz, 1H), 6.65 (m, J=8 Hz, 1H), 

15 6.42 (d, J=9 Hz, 1H), 6.20 (br s, 1H), 5.86 (dd, J=10, 3 Hz, 1H), 5.42 (br s, 1H), 3.69 
(s, 3H), 2.99 (dd, J=10, 14 Hz, 1H), 2.77 (dd, J=3, 15 Hz, 1H), 2.23 (s, 3H), 1.16 (s, 
3H), 1.15 (s, 3H); »c NMR (125 MHz, DMSO-d 6 ) 8 145.8, 145.0, 144.0, 142.8, 138.0, 
133.3, 132.4, 128.9 (2C), 121.1 (2C), 127.4, 126.4, 126.1. 117.9, 116.3, 116.2, 114.4,' 
113.7, 112.5, 74.5, 59.4, 49.7, 37.9. 29.2, 29.0, 24.3; MS (Da/NH 3 ) m/e (M+H)+ 414- 

20 Anal, calcd for C 2 7H27N03»1/4H 2 0: C, 77.58; H, 6.63; N, 3.35. Found: C, 77.70; H 
7.07; N, 3.19. 

Example 263 

(•) f5S.3'R)2 l Vdihvdro-9-hvdrnxv-10.mP t hoxv-2.2.4.trimp,thvl.^-fl.^ r hy;.^ 
25 ^ CVClQhexen vll- \ H-f 1 1h P n7n r v ranof3.4-nqninnHn^ 

The mixture of diastereomers from example 277 were resolved on a Chiracel OJ 
HPLC column eludng with hexane:2-propanol (95:5) to give the desired product. *H NMR 
(300 MHz, DMSO-d 6 ) 5 8.67 (s, 1H), 7.99 (d, J=9 Hz, 1H), 6.65 (d, J=9 Hz, 1H), 6.62 
(d, J=9 Hz, 1H), 6.53 (d, J=8 Hz, 1H), 6.22 (s, 1H), 5.44 (d, J=12 Hz, 2H), 5.30 (d, 
30 J=10 Hz, 1H), 3.62 (s, 3H), 3.50-2.26 (m, 1H), 2.1 1 (s, 3H), 1.89-1.72 (m, 3H), 1.25- 
1.17 (m, 2H), 1.03 (2, 3H), .088 (t, J=7 Hz, 3H); 13 C NMR (75 MHz, DMSO-d 6 ) 5 
145.4, 144.9, 144.0,. 143.7. 140.1. 133.6. 130.9, 127.9. 126.1. 120.0, 118.2, 117.8. 
116.6, 114.3. 113.3, 112.0, 76.2, 59.3, 49.4. 37.7, 30.2. 29.6, 27.7. 27.2. 24 9 23 7 
21.6, 12.3. 



-189- 



Paul Hastings 



10 



15 



WO 99/41256 PCT/US99/03127 

Example 264 

(-) <S) 5-CYClopenty1-2 5-dihvdro-9-hvdroxv-1 0 -m ft fhnxv-T? d.trim- T h Y Hff - 

fnhen7opvrnnon.4-nnuinnlinp 
The C-5 lactol-9-TBS ether of core 7 and cyclopentylmagnesium chloride were 
processed as in Example 25 j. The resulting racemic product was resolved into its 
constituent enantiomers by HPLC on a (R, R)-WHELK-0! column eluting with 2% EtOH 
in hexanes to give the desired compound as the first eluent: 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.66 (s, 1H), 8.00 (d8, 1H), 6:63 (d8, 1H), 6.61 (d, 
J=8 Hz, 1H), 6.48 (d, J=8 Hz, 1H), 6.24 (br s, 1H), 5.45 (br s, 1H), 5.35 (d, J=10 Hz, 
1H), 3.65 (s, 3H), 2.15 (s, 3H), 2.12-1.97 (m, 1H), 1.60-1.43 (m, 4H), 1.42-1.22 (m,' 
2H), 1.19-1.07 (m, 2H), 1.31 (s, 3H), 1.02 (s, 3H); MS (DCI/NH 3 ) m/e (M+H)+ 392.' 

Example 265 

f+UR) 5-CYCloprpfvl-2,5-dihvdrn-Q-hvdmxv-10.m f .th nxv-2.2.4.trj ni ft hY |. 1H . 

niben7opyi-HPQr3,4-flquinoline 
The racemic product from Example 264 was resolved into its constituent 
enantiomers by HPLC on a (R, R^WHELK-Oj column eluting with 2% EtOH in hexanes 
to give the desired compound as the second eluent: 
20 1H NMR (300 MHz, DMSO-d 6 ) 5 8.66 (s, 1H), 8.00 (d8, 1H), 6.63 (d8, 1H),.6.61 (d, 
J=8 Hz, 1H), 6.48 (d, J=8 Hz, 1H), 6.24 (br s, 1H), 5.45 (br s, 1H), 5.35 (d, J=10 Hz, 
1H), 3.65 (s, 3H), 2.15 (s, 3H), 2.12-1.97 (m, 1H), 1.60-1.43 (m, 4H), 1.42-1.22 (m,' 
2H), 1.19-1.07 (m, 2H), 1,31 (s, 3H), 1.02 (s, 3H); MS (DCI/NH3) m/e (M+H)+ 392.' 

25 Example 266 

2,g-dih Y drp-9-hydrox v- 1 O - meth oxv-5-n-prnpvn v n-2.2.4-trimpth Y l. IH- 
nibenznnvrnnon.4-nq.iinf>li nf » 
The C-5 iactol-9-TBS ether of core 7 and propargylmagnesium bromide (Gaoni.Y:, 
Leznoff, C.C:,Sondheimer. J. Am. Chem. Soc. 1968, 90, 4940-4945.) were processed as 
in Example 251to give the desired compound. ^H NMR (300 MHz, DMSO-d 6 ) 5 8.77 (s, 
1H), 7.92 (d, J=9 Hz, 1H), 6.63 (dd, J=9, 8 Hz, 2H), 6.54 (m, 1H). 6.17 (s, 1H), 5.82' 
(dd, J=9, 9 Hz, 1H), 5.44 (s, 1H), 3.68 (s, 3H), 2.78 (t, 1H), 2.44-2.36 (m, 2H), 2.18 
(s, 3H), 1.17 (d, J=5 Hz, 6H); 13 C NMR (75 MH2) DMS0 . d6) 5 M5 9> 145 J U5 4 

145.2, 143.9, 142.3, 133.5. 132.6, 131.4, 127.4, 126.5, 117.4, 116.5, 115.8, 114 5 
35 114.0, 112.6. 91.4, 80.7. 72.5. 59.4. 49.8. 29.3. 29.0. 23.9, 23.3. 22.4. 
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Example 26Z 

2 . ^dihYdro-9-hYdrO^Y-lQ-m^hnxv-2.2.4-trimethvI-5.r?.prn n vn-lH-rnh ff n 7 n rY r nnrn ^ 

flquinoline 

5 The C-5 lactol-9-TBS ether of core 7 and /Jo-propylmagnesium chloride were - 

processed as in Example 251 to provide the desired compound. 
1H NMR (300 MHz, DMSO-d 6 ) 5 8.65 (s, 1H), 7.99 (d8. 1H). 6.64 (d, J=8 Hz. 1H), 
6.61 (d. J=8 Hz, 1H), 6.51 (d, J=8 Hz, 1H), 6.22 (br s, 1H), 5.44 (br s, 1H), 5.26 (d, 
J=10 Hz, 1H), 3.64 (s, 3H), 2.16 (s, 3H), 1.85-1.67 (m, 1H), 1.30 (s, 3H), 1.02 (s, 3H), 
10 0.93 (d, J=6 Hz, 3H), 0.64 (7, 3H); 13 C NMR (75 MHz, DMSO-d 6 ) 5 145.3, 144.8,' 
144.0, 143.7, 133.5, 131.6, 128.2, 126.1, 118.4, 117.9, 116.5, 114.3, 113.2, 112.0, 
77.7, 59.3, 49.4, 30.7, 29.7, 27.2, 23.9, 19.5, 17.9; MS (DCI/NH3) m/e (M+H)+ 366; 
Anal, calcd for C 23 H 2 7N0 3 '1/4H 2 0: C, 74.67; H, 7.49; N, 3.79. Found: C, 74.8 1; H ' 
7.39; N, 3.67. 

15 

Example 268 

2,5-dihYdrQ-9-hYdroxv-10-mpthoxv.2.2 4.trim q thvi- < ).r«i.m P thoxv.2.fhiPnvn.iH. 

mhen7npvrgnor3.4-flqninnlinft 
The C-5 lactol-9-TBS ether of core 7 and 2-methoxythiophene were processed 

20 according to Example 276 to provide the desired compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.63 (s, 1H), 7.93 (d, J=8 Hz, 1H), 6.70 (d, J=8 Hz, 
1H), 6.65 (s, 1H), 6.50 (d, J=8 Hz, 1H), 6.39 (d, J=9 Hz, 1H), 6.28 (d. J=3 Hz, 1H), 
6.23 (br s, 1H), 5.97 (d, J=3 Hz. 1H), 5.38 (br s, 1H), 3.72 (s3), 3.59 (s, 3H), 1.97 (s, 
3H), 1.22 (s, 3H), 1.13 (s, 3H); 13 C NMR (75 MHz, DMSO-d 6 ) 5 166.2, 145.7, 145.1, 

25 143.6, 143.5, 132.9, 130.2, 128.7, 127.6, 1264, 126.0, 118.3, 117.2, 117.2, 114.2, 
112.4, 102.7, 71.5, 59.7, 59.1, 49.8, 29.8, 28.6, 22.9; MS (DCI/NH3) m/e (M+H)+ 436; 
Anal, calcd for C 2 5H25N04S-1/4H 2 0: C, 68.24; H, 5.84; N. 3.18. Found: C, 68.52; H, ' 
6.19; N, 3.00. 

30 Example 269 

(+) 2,5-dihYdro-9-hydroxv-10. me thoxv-7 2.4-trimefhvl-5.r 2 .3.4.5.6-pentnnuomphenvlV 

lH-rnhen7 opvranon.4-flquinoline 
The C-5 lactoI-9-TBS ether of core 7 and pentafluorophenylmagnesium bromide 
were processed to give the desired compound which was purified by flash chromatography 
35 eluting with 4:1 hexane/EtOAc. 
MS (DCI/NH3) m/z 490 (M+H)+; 
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»H NMR (300 MHz, DMSO-dfi) 5 8.75 (s, IH), 7.83 (d, 1H), 6.82 (S, IH), 6.67 (d 
1H), 6.44 (d, IH), 6.33 (d, IH). 6.19 (s. IH). 5.37 (s, IH). 3.53 (s. 3H) 1 77 (s 3H) 
. 1.17 (s, 3H). 1.06 (s, 3H); U 
13C NMR (400 MHz, DMSO-d 6 ) 5 146.1. 145.8. 143.8. 142.9. 133.4. 128.4. 127.0, 
5 126.2, 118.6, 118.1, 117.6, 114.5, 114.2, 113.3. 112.2. 105.0, 68.6, 58 9 499 29 8 
28.3, 23.1; ' ' ' ' ' 

Anal, calcd for C 2 6H 2 oN0 3 F5 • 0.5 H 2 0: C. 62.65; H, 4.25; N, 2.81. Found- C 62 4- H 
4.28; N. 2.73. * ' ' ' 

(+(•) 2 . 5-dihvc|ro-9-hvdmxv-10-methn y v-7 ? 4 . t rimerhvi-sr<;).p fi « ?) _| 
hydro wnprhyirvcionBnrffn-Vv j v 1 H-r i ih» n 7 np vr n nnp 4_ fl TlilMjK 

MS (DCI/NH3) m/z 420(M+H)+; 
«H NMR (400 MHz. DMSO-d 6 ) IH NMR (200 MHz, DMSO-d6) 5 8.77 (s. IH). 8.04 (d 
IH); 6.67 (d. IH). 6.62 (d. IH), 6.52 (d, IH), 6.24 (bs, IH), 6.12 (dd, l'fl), 5.50 (d ' 
IH), 5.42 (bs, IH), 2.64 (s, 2H), 2.57 (s, 2H), 2.75-1.09 (m, 14H).' 



15 



20 



25 



30 



35 



Sample 271. 

(+/-) 2,5-(fihYdro-Q-hvdroxv-10-merhoxv-2.2 4 J jrjmsi fa ^ = 5iSH3£S ^ 
methYlc a rhoxYhr pr yr1op . men . 3. Y i ) .iH -r nhPn zo n w 3n on 4 .f] Tljj ^ 
_Tne C-5 lactol-9-TBS ether of core 7 and 3-cyclohexenyl trimethylsilane were 
processed as above to give a 3:2 diastereomeric product mixture which was subjected to 
HPLC on an (R.R) WHELK-0 1 column eluting with 2% EtOH in hexanes to provide the 
individual enantiomers. 

Example 272 

(-) f5S,r,S) ? ^-dihydm-P-hvdrnvy-lO-methoxv-? ? 4-tri m prhvl.S-n- < . Y .i ohffyffnv1 y^ w. 

[11benzonvranof3.4-flgninr l i;n f » 
MS (DCI/NH3) m/z 404 (M+H) + ; 

IH NMR (300 MHz, DMSO-d 6 ) 5 8.70 (s, IH), 7.99 (d, IH), 6.65 (d, IH), 6.62 (d 
1H), 6.52 (d, IH), 6.20 (d, IH), 5.61 (ddd, IH), 5.46 (d. IH), 5.41 (s, IH), 5 10 (dd 
IH), 3.66 (s, 3H), 2.27 (m. IH), 2.10 (s, 3H), 1.99-1.72 (m, 2H), 1.70-1.55 (m 3H)' 
1.35 (m, IH), 1.29 (s, 3H), 1.06 (s, 3H); ' 
13 C NMR (400 MHz, DMSO-d 6 ) 5 145.4, 145.0, 143.4, 143.0, 133.5, 131 0 128 9 
128.1, 126.4, 126.3, 117.9, 116.5, 114.4, 113.5. 112.1. 75.2. 59.3, 49.5, 36 9 297 
27.6, 25.5, 24.6. 24.3, 20.0; 
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[a]V-162 o (c0.11,CHCl 3 ). 



Example 273 

(-) (5S . 3'R) 2,^ihYdrQ-9-hvdro?cv-10-methoxv-2.2.4.trimethvi-';-n . cvrinh^nYp. m . 

5 rnben7onvranoh.4-nqninnlinft 
MS (DCI/NH3) m/z 404 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 8 8.70 (s, 1H), 8.01 (d, 1H), 6.65 (d, 1H), 6.62 (d, 
1H), 6.53 (d, 1H), 6.27 (d, 1H), 5:82-5.65 (m, 2H), 5.45 (s, 1H), 5.33 (d, 1H), 3.65 (s, 
3H), 2.28 (m, 1H), 2.12 (s, 3H), 1.86 (m, 2H), 1.55 (m, 1H), 1.31 (s, 3H), 1.26-1.14 
10 (m, 3H), 1.03 (s, 3H); 

13C NMR (400 MHz, DMSO-d 6 ) 8 145.4, 145.0, 144.1, 143.5, 133.6, 130.7, 128.1, 
127.9, 127.7, 126.1, 118.4, 117.8, 116.5, 114.4, 113.4, 112.1, 75.9, 59.3, 49.4, 37.2, 
29.6, 27.1, 24.7, 24.6, 23.7. 21.2; 
[a] 23 D =-158° ( C 0.50. CHCI3). 

15 

Example 274 

2 . 5-dihYdro-9-hvdroyy-l0-rnfirhox y-? ? 4-trim ethv i - 5 -f 2 - m ienviviH-mh Pn zopvr a non 4. 

flquinoline 

A 0.24 M solution of 2-thienylzinc chloride was prepared by diluting 2-thienyl 
20 lithium (1.0 ml of a 1M/THF solution. 1.0 mmol) with ethyl ether (2 ml), cooling to 0°C, 
treating with ZnCl 2 (1.1 ml of a 1M/Et 2 0 solution, 1.10 mmol), and allowing to come to 
room temperature. The resulting heterogeneous mixture was stirred vigorously. 

The C-5 lactol-9-TBS ether of core 7 and the 2-thienylzinc chloride from above were 
processed according to Example 25 1 to provide the desired compound: 
25 1H NMR (300 MHz. DMSO-d 6 ) 5 8.65 (s, 1H), 7.95 (d, J=9 Hz, 1H), 7.39 (dd, J=5, 1 
Hz, 1H), 6.85-6.82 (m, 2H), 6.74 (m. 1H), 6.72 (d, J=8 Hz, 1H), 6.48 (d. J=8 Hz, 1H), 
6.37 (d, J=9 Hz, 1H), 6.28 (br s, 1H), 5.39 (br s, 1H). 3.59 (s, 3H), 1.93 (s, 3H), 1.22 
(s, 3H), 1.14 (s, 3H); 13 C NMR (75 MHz, DMSO-d 6 ) 8 145.7, 145.1, 143.7, 143.6, 
143.5, 133.0, 130.8. 127.9; 127.5, 127.0, 126.5, 126.4. 118.3, 117. 1, 114.4, 114.2, 
30 1 12.4. 70.9, 59.0. 49.8, 29.7, 28.6, 23.0; MS.(DCI/NH 3 ) m/e (M+H)+ 406; Anal, calcd 
for C24H23NO3S: 'C, 71.09; H, 5.72; N, 3.45. Found: C, 70.93; H, 6.00; N. 3.27. 
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Example 27S 

(+)2 . 5-d i hYdro-9-hv<1royv-in-TTiethoxv-2.2.4-trimefhvi- < i.H.n i e thv]ph^nYn.T ff . 

fnbenzopv ranof3.4-flquinn1in(» 
5 The C-5 lactol-9-TBS ether of core 7 and o-tolylraagnesium bromide were processed 

to give the desired product which was purified by flash chromatography eluting with 4:1 
hexane/EtOAc. - 

MS (DCI/NH3) m/z 414 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.43 (s, 1H), 7.79 (d, 1H). 7.02 (d, 1H), 6.92 (dt, 
10 1H), 6.72 (t, 1H), 6.59 (d. 1H), 6.55 (s, 1H), 6.54 (d, 1H), 6.24 (d, 1H), 6.12 (d, 1H), 
6.07 (s, 1H), 5.20 (s, 1H), 3.48 (s, 3H), 2.44 (s, 3H), 1.54 (s, 3H), 1.09 (s, 3H), 0 98* 
(s, 3H); 

13C NMR (400 MHz, DMSO-d 6 ) 5 145.9, 145.0, 143.9, 143.6, 137.5. 136.6. 132.6, 
130.6. 130.5, 128.8, 128.1. 127.6, 126.4. 124.9, 118.7, 118.2, 117.8, 114.1, 114.0, 
• 15 111.7, 73.7, 59.2. 49.8. 30.0, 28.3, 22.5. 19.3; 

Anal, calcd for C27H27NO3: C. 78.42; H. 6.58; N.3.39. Found: C. 78.07; H, 6.85; N. 
3.09. 

Example 276 

20 2.5-d i hydrp-9-hydroxY-iQ- m Hhnxv-2.24-rrim 

rnbenzopvranon.4-flqninolinft 
The C-5 lactol-9-TBS ether of core 7 (0. 150 g, 0.32 1 mmol) was dissolved in 
dichloromethane (15 ml), treated with 2-[(trimethylsilyl)methyl]-2-propene-l-yl acetate 
(0.180 g, 0.962 mmol), cooled to -78°C, treated dropwise with BF 3 «Et 2 0 and allowed to 
25 1 warmtoO°C. After 10 minutes, the reaction mixture was partitioned between saturated 
aqueous bicarbonate and ethyl acetate, layers separated, aqueous layer extracted with ethyl 
acetate, the. combined organics washed with brine, dried (MgS0 4 ) and concentrated. 

The resulting yellow oil was dissolved in THF (10 ml), cooled to 0°C, and treated 
with tetrabutylammonium fluoride solution (0.35 ml of a 1M / THF solution. 0.35 mmol). 
30 After 10 minutes, the mixture was quenched by the addition of saturated aqueous 

ammonium chloride and pH 7.0 buffer, and the layers were separated. The aqueous layer 
was extracted with ethyl acetate, the combined organics washed with brine, dried (MgS0 4 ), 
and concentrated. The residue was purified by silica gel chromatography eluting with 25% 
ethyl acetate in hexanes to provide 0. 125 g (89%) of the desired compound. 
35 !H NMR (300 MHz, DMSO-d 6 ) 5 8.74 (s, 1H), 7.92 (d. J=8 Hz, 1H), 6.63 (d, J=8.Hz, 
1H), 6.62 (d, J=8 Hz, 1H), 6.41 (d, J=9 Hz. 1H), 6.21 (br s. 1H), 5.85 (dd, J=2, 10 Hz. 
1H). 5.44 (s. 1H),.5.08 (s. 1H), 4.92 (s, 1H),4.58 (ABq, J=13, 30 Hz, 2H), 3.65 (s, 
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3H), 2.23 (m, 2H), 2.17 (s, 3H), 1.99 (s, 3H), 1.18 (s, 3H), 1.15 (s, 3H); MS 
(DCI/NH3) m/e (M+H)+ 436; Anal, calcd for C26H29NO5: C, 71.71; H, 6.71; N, 3.22. 
Found: C, 71.34; H, 6.98; N, 3.12. 

5 Example 277 

M 2.5-dihvdrn-Q-M ^ 

cvclohexenvl 1-lH-nibenzopvranor3.4-flquinoline 
To 77 ml of a 0.36 M THF solution of dimethylphenylsilyl methyl cuprate (27.7 
mmol) ( Fleming,!; Newton, T. W.7. Chent Soc. Perkin Trans. 1 , 1984, 1805.) at 
10 -23°C was added 3-ethyl-cyclohex-2-ene-l-one (2.73 g, 27.0 mmol). The mixture was 
stirred for 1 hr at -23 °C, then for 2 hr at 0°C, treated with N-phenyl-bis- 
(trifluoromethanesulfonimide) (4.43 g, 26.4 mmol), allowed to warm to room temperature 
and stirred for 18 hr. The reaction mixture was quenched with saturated aqueous sodium 
. bicarbonate, filtered through celite, and the layers were separated. The organic layer was 
15 washed with saturated aqueous sodium bicarbonate, brine, and dried (Na2SC>4). The 

product was purified by silica gel column chromatography eluting with hexanes to give the 
intermediate triflate as a light yellow oil. 

The above triflate (0.70 g, 1.28 mmol) was combined with tributyltin hydride (0.92 
g, 2.13 mmol) in THF and added dropwise to a THF solution of 
20 tetrakistriphenylphosphinepalladium(O) (0.44 g, 3.5 mmol) and LiCl (0.45 g, 10.7 mmol) 
at room temperature. After the addition, the reaction was refluxed for 24 hr, cooled, filtered 
through a pad of celite, and stirred vigorously with saturated potassium fluoride solution for 
2 hours. The mixture was filtered through celite, diluted with ethyl acetate, and the layers 
were separated. The organic layer was washed with saturated aqueous sodium bicarbonate, 
25 brine, and dried (Na2S04). The product was purified by silica gel column chromatography 
eluting with hexanes to give 3-ethyl-3-dimethylphenylsilyi-cyclohexene as a colorless oil. 

The C-5 lactol-9-TBS ether of core 7 and 3-ethyl-3-dimethylphenylsilyl- 
cyclohexene were processed according to example 276 to give the product as a mixture of > 
diastereomers that was separated on a (R,R,)-Whelk-01 HPLC column eluting with 
30 hexane:ethanol (98:2) to give the desired compound. : *H NMR (500 MHz, DMSO-d^) 5 
8.01 (d, J=8 Hz, 1H), 6.63 (d, J=8 Hz, 1H), 6.61 (d, J=9 Hz, 1H), 6.53 (d, J=9 Hz, 
1H), 6.20 (s, 1H), 5.48 (s, 1H), 5.44 (s, 1H), 5.32 (d, J=9 Hz, 1H), 3.64 (s, 3H), 2.26 
(m, 1H), 1.90-1.73 (m, 3H), 1.60 (m, 1H), 1.26-1.18 (m, 2H), 1.03 (s, 3H), .088 (t, J=7 
Hz, 3H); !3C NMR (50 MHz, DMSO-d 6 ) 5 145.3, 144.8, 144.0, 143.6, 140.3, 133.5, 
35 130.8, 127.8, 126.0, 120.0, 118.1, 117.8, 116.5, 114.2, 113.2, 111.9, 76.1, 59.2, 49.4, 
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37.5, 30.1, 29.5, 27.7, 27.1, 24.8, 23.6, 21.6, 12.2; MS m/e calc'd for C28H3303N: 
431.2460.- Found 431.2467. 



The C-5 lactol-9-TBS ether of core 7 and cyclohexylmagnesium chloride were 
5 processed to give a mixture of Examples 278 and 279 which were separated by flash 
chromatography eluting with 4:1 hexane/EtOAc. 

Example 278 

?.S-dihvdro-9-hvdroxv-10-metho xv-2.2.4-trimethvl-5-cvclohexvl-lH-rilben20ovranor3.4- 
10 flquinoline 
MS (DCI/NH3) m/z 406 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.66 (s, 1H), 7.96 (d, 1H), 6.61 (d, 1H), 6.59 (d, 
1H), 6.47 (d, 1H), 6.18 (d, 1H), 5.42 (s, 1H), 5.30 (d, 1H), 3.64 (s, 3H), 2.13 (s,.3H), 
1.87 (m, 1H), 1.60-1.48 (m, 3H), 1.28 (s, 3H), 1.20-0.80 (m, 7H), 1.00 (s, 3H); 
15 13 C NMR (400 MHz, DMSO-d 6 ) 5 145.3, 144.8, 144.1, 143.8, 133.5, 131.1, 128.1, 

126.1, 118.5, 117.9, 116.6, 114.4, 113.2, 112.0, 76.8, 59.3, 49.4, 29.7, 29.5, 28.0, 
27.2, 25.8, 25.6, 25.3, 23.8; 

Example 279 

20 2.5.5-trihvdro-9-hvdrnxv- 10-methnxv-2.2.4-trimethv l-lH-nihenzopvranor3. 4-flquinoline 
MS (DCI/NH3) m/z 324 (M+H)+; 

. l H NMR (300 MHz, DMSO-d 6 ) 5 8.78 (s, 1H), 7.81 (d, 1H), 6.62 (d, 1H), 6.57 (d, 
1H), 6.53 (d, 1H), 6.22 (s, 1H), 5.40 (s, 1H), 5.05 (s, 2H), 3.62 (s, 3H), 2.01 (s, 3H), 
1.19 (s,6H); 

25 13 C NMR (400 MHz, DMSO-d 6 ) 5 146.6, 145.4, 145.3, 144.0, 131.5, 130.8, 128.1, 

126.2, 118.2, 118.0, 117.2, 113.9, 113.2, 111.2, 67.1, 59.4, 49.9, 29.0, 22.9; 

Example 280 

2.5-dihvdro-9-hvdroxv-10-methoxv-2.2.4-trim ethv1- < ;-r2-hvdroxvmethvl-3-prnpenvlV1H- 

30 rHbenzopvranor3.4-flquinoIine 

Example 276 (0.032g, 0.074 mmol) was dissolved in THF/MeOH/H 2 0 
(5ml/lml/0.5ml), cooled to 0°C, treated with K 2 C0 3 (0.051 g, 0.367 mmol), and allowed 
to warm to room temperature and stir for 12 h. The mixture was partitioned between 
saturated aqueous ammonium chloride and ethyl acetate, the aqueous layer extracted with 

35 ethyl acetate, the combined organics washed with brine, dried (MgSO^, and concentrated. 
The residue was purified by silica gel chromatography eluting with 25% then 50% ethyl 
acetate in hexanes to give 0.022 g (76%) of the desired compound. 
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.1H NMR (300 MHz, DMSO-d 6 ) 5 8.71 (s, 1H), 7.92 (s, J=9 Hz, 1H), 6.62 (d, J=9 Hz, 
1H), 6.6r (d, J=8 Hz, 1H), 6.41 (d, J=8 Hz, 1H), 6.18 (d, J=l Hz, 1H), 5.86 (dd, Jail, 
1 Hz, 1H), 5.43 (br s, 1H), 5.02 (m, IH), 4.80 (t, J=6 Hz, 1H), 4.74 (br s, 1H), 3.90- 
3.78 (m, 2H), 3.65 (s, 3H), 2.50-2.36 (m, 1H), 2.23-2.10 (m. 1H), 2.19 (s, 3H), 1.17 
5 (s, 3H), 1.16 (s, 3H); 13C NMR (125 MHz, DMS0-d6) 5 145.9, 145.8, 144.9, 143.8, 
142.8, 133.2, 132.8, 127.6, 126.4, 117.7, 116.2, 116.2, 114.2, 113.6, 112.6, 110.6, 
72.1, 63.7, 59.4, 49.7, 35.4, 29.2, 28.9, 23.9; MS (DCI/NH3) m/e (M+H)+ 394. 

Example 281 

10 methvl 2-f2.5-dihvdro-9-hvdroxv-10-merh oxv-2.2.4-trimethvl-lH-ri1be nzopvr 3 nnH4-f1- 

5-quinolinyfl acetate 

The C-5 lactol-9-TBS ether of core 7 was processed as in example 46 to provide the 
intermediate silylated product. 

IH NMR (300 MHz, DMSO-d 6 ) 5 7.94 (d, J=9 Hz, 1H), 6.64 (dd, J=9, 3 Hz, 1H), 6.49 
15 (d, J=9 Hz, 1H), 6.27 (s, IH), 6.14 (dd, J=10, 3 Hz, 1H), 4.45 (s, 1H), 3.63 (s, 3H), 
3.61 (s, 3H), 2.76-2.55 (m, 2H), 2.20 (s, 3H). 1.18 (s, 3H), 1.16 (s, 3H), 1.00 (s, 9H), 
0.21 (s, 3H), 0.16 (s, 3H); MS (APCI) m/e (M+H)+ 510, (M-H)" 508. 

The intermediate silylated compound above (0.030 g, 0.058) was dissolved THF (1 
ml) cooled to 0°C, and treated with tetrabutylammonium fluoride (58|iL of a 1M/THF 
20 solution, 0.058 mmol). After 5 minutes, the mixture was poured over saturated aqueous 
NH4CI and extracted with ethyl acetate. The combined organic layers were washed with 
brine and dried (MgS04). The product was purified by silica gel chromatography eluting 
with 40% methyl r-butyl ether in hexane to provide the desired compound (0.019 g, 82%) 
as a white solid. *H NMR (300 MHz, DMSO-d 6 ) 5 8.80 (s, IH), 7.93 (d, J=9 Hz, IH), 
25 6.64 (d, J=9 Hz, IH), 6.61 (d, J=9 Hz, IH), 6.43 (d, J=9 Hz, IH), 6.25 (s, IH), 6.10 
(dd, J=10, 3 Hz, IH), 5.45 (s, IH), 3.66 (s, 3H), 3.60 (s, 3H), 2.77-2.52 (m, 2H), 2.21 
(s, 3H), 1.18 (s, 3H), 1.16 (s, 3H);.MS (APCI) m/e (M+H) + 396, (M-H)" 394. 

Example 282 

30 (Z) 2,5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-trimethvl-5-r2-hutenvlV 1 H- 

fllbenzppyranof3,4-flquinpline 
The intermediate silylated product from example 281 (0.445 g, 0.87 mmol) was 
dissolved in THF (4 ml), cooled to 0° C, treated dropwise with Dibal-H (2.69 mL of a 
1M/THF solution, 2.69mmol), and stirred for 30 minutes. The reaction mixture was 
35 poured over a rapidly stirring mixture of 100 mL of saturated aqueous potassium sodium 
tartrate and 100 mL of ethyl acetate and stirred for 1 hour. The layers were separated, the 
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aqueous layer extracted with ethyl acetate, the combined organic layers washed with 
saturated-aqueous sodium bicarbonate, brine and dried (MgSC>4). The residue was purified 
by silica gel chromatography eluting with 20% then 30% methyl ;-butyl ether in hexane 
followed by 6% ethyl acetate in dichloromethane to give the primary alcohol (0.293 g, 70%) 
5 as a white solid. »H NMR (300 MHz, DMSO-d^) 8 7.92 (d, J=9 Hz, 1H), 6.65 (d, J=9 
Hz, 1H), 6.61 (d, J=9 Hz, 1H)„6.57 (d, J=9 Hz, 1H), 6.21 (s, 1H), 5.88 (dd, J=10, 3 
Hz, 1H). 5.43 (s, 1H), 4.62 (t, J=5 Hz, 1H), 3.61 (s, 3H), 2.19 (s, 3H). 1.90-1.75 (m, 
2H). 1.62-1.47 (m, 2H), 1.17 (s, 3H), 1.15 (s, 3H), 0.99 (s, 9H), 0.20 (s, 3H), 0.15 (s, 
3H); MS (APCI) m/e (M+H)+ 482, (M-H)- 480. 
10 A stirring solution of oxalyl chloride (22 ptL, 0.249 mmol) in THF (2 mL) was 

cooled to -78°C, treated with DMSO (24 ]iL, 0.332 mmol), stirred for 5 minutes and treated 
dropwise with a solution of the above primary alcohol (0.080 g, 0.166 mmol) in 2 mL of 
THF. The resulting mixture was stirred for 40 minutes, treated with triethylamine (92.5 
pL, 0.664 mmol) stirred a further 10 minutes and allowed to warm to 0° C. After 30 

15 minutes at 0°C the reaction mixture was partitioned between water and dichloromethane, the 
aqueous layer extracted with dichloromethane, and the combined organic layers dried 
(MgSOa). The product was purified by silica gel chromatography eluting with 20% then 
30% ethyl acetate in hexane to give the aldehyde (0.059 g, 73%) as a white solid. J H NMR 
(300 MHz, DMSO-d 6 ) 5 9.65 (s, 1H), 7.93 (d, J=9 Hz, 1H), 6.67 (d, J=9 Hz. 1H), 6.65 

20 (d, J=9 Hz, 1H), 6.48 (d, J=9 Hz, 1H), 6.33 (m, 2H), 5.46 (s, 1H), 3.63 (s, 3H), 2.87 
(m, 1H), 2.65 (m, 1H), 2.18 (s, 3H), 1.19 (s, 3H), 1.14 (s, 3H), 1.00 (s, 9H), 0.21 (s, 
3H), 0.15 (s, 3H); MS (APCI) m/e (M+H) + 480, (M-H)- 478. 

A solution of ethyltriphenylphosphonium bromide (0.130 g, 0.351 mmol) in 
THF:Et20 (3 ml, 3:2) was cooled to 0°C and treated dropwise with /i-BuLi (140 |iL of a 2.5 

25 M/hexanes, 0.35 1 mmol). The resulting deep red solution was stirred for 30 minutes at 

O O 

0 C, cooled to -78 C and treated with the above aldehyde (0.056 g, 0.1 17 mmol) in THF (2 
mL). The reaction mixture was stirred for 5 minutes at -78° C, warmed to 0°C for 40 
minutes and quenched by the addition of water. The layers were separated, the aqueous 
layer extracted with dichoromethane, the combined organic layers washed with brine and 

30 dried (MgS04). The product was purified by silica gel chromatography eluting with a 
gradient from 5% to 20% ethyl acetate in hexane to provide the intermediate silyl ether 
(0.050 g, 87%) as a white solid. *H NMR (300 MHz, DMSO-d 6 ) 5 7.92 (d, J=9 Hz, 
1H), 6.65 (d, J=9 Hz, 1H,), 6.63 (d, J=9 Hz, 1H), 6.20 (s, 1H,), 5.68 (dd. J=10, 3 Hz, 
1H), 5.43 (m, 3H), 3.64 (s. 3H), 2.15 (s, 3H), 1.26 (d, J=5 Hz, 3H), 1.17 (s, 6H), 1.00 

35 (s, 9H), 0.20 (s, 3H), 0. 15 (s, 3H); MS (APCI) m/e (M+H) + 492, (M-H)- 490. 

The intermediate silyl ether (0.038 g, 0.077 mmol) was dissolved in THF (3 ml), 
cooled to 0°C, treated with tetrabutylammonium fluoride (80 ml of a 1 M/THF solution, 
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.0.080 mmol), and the mixture was partitioned between ethyl acetate and saturated 
ammonium chloride. The aqueous layer was extracted with ethyl acetate, the combined 
organics were washed with brine, dried (MgS0 4 ) and purified by silica gel chromatography 
eluung with 25 % ethylacetate in hexanes to give the desired compound (0.024 g, 83%). 
5 *H NMR (300 MHz, DMSO-d 6 ) 5 8.71 (s, 1H), 7.93 (d, J=9 Hz, 1H), 6.62 (d, J=9 Hz, 
1H), 6.60 (d, J=9 Hz, 1H), 6.47 (d, J=9 Hz, 1H), 6,18 (s, 1H), 5.62 (dd, J=10, 3 Hz, 
1H), 5.43 (m, 3H), 3.64 (s, 3H), 2.45-2.18 (m, 2H), 2.15 (s, 3H), 1.30 (d, J=5 Hz, 3H), 
1.15 (s, 6H); MS (APCD m/e calc'd for : 377.20. Found ; (M+H) + 378, (M-H)- 376. 

10 Example 283 

2.5-dihvdro-9-hvdroxv-10-mRthnxv.2.2.4-trimethvl-5-n-m ethvl-2.hntfnvlV1^ . 
nibenzopyraPof3.4-flquinc>line 
The intermediate aldehyde from Example 282 and isopropyltriphenylphosphonium 
iodide were processed according to Example 282 to give the desired compound. *H NMR 
15 (300 MHz, DMSO-d 6 ) 8 8.65 (s, 1H), 7.91 (d, J=9 Hz, 1H). 6.62 (d, J=9 Hz, 1H), 6.60 
(d, J=9 Hz, 1H), 6.46 (d, J=9 Hz, 1H), 6.14 (s, 1H), 5.60 (dd, J=9, 3 Hz, 1H), 5.43 (s, 
1H), 5.15 (m, 1H), 3.64 (s, 3H), 2.45-2.18 (m, 2H), 2.15 (s, 3H), 1.63 (s, 3H), 1.32 (s, 
3H), 1.17 (s, 3H), 1.16 (s, 3H); MS (APCI) m/e (M+H) + 392. (M-H)" 390. 

20 Exam ple 284 

(+) (5>S . 3'S)2 . 5-dihvd ro-9-hvdrox v- 10 -methoxv-2.2.4-trimethvl-5-n-cvclnhexpnvn-lH. 

nibenzopyrqnor3,4-flquinoline 
MS (DCI/NH3) m/z 404 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.70 (s, 1H), 8.01 (d, 1H), 6.65 (d, 1H), 6.62 (d, 
25 1H), 6.53 (d, 1H), 6.27 (d, 1H), 5.82-5.65 (m, 2H), 5.45 (s, 1H), 5.33 (d, 1H), 3.65 (s, 
3H), 2.28 (m, 1H), 2.12 (s, 3H), 1.86 (m. 2H), 1.55 (m, 1H), 1.31 (s, 3H), 1.26-1.14 
(m, 3H), 1.03 (s, 3H); 

l 3C NMR (400 MHz, DMSO-d 6 ) 5 145.4, 145.0. 144.1, 143.5, 133.6, 130.7, 128.1. 
127.9, 127.7, 126.1, 118.4, 117.8, 116.5, 114.4, 113.4, 112.1, 75.9. 59.3, 49.4, 37.2, 
30 29.6, 27.1, 24.7, 24.6, 23.7, 21.2; 
[ct] 23 D=+184° (c 0.33, CHCI3). 

Example 285 

(+) (5R.3 , R)2.5-dihvdm.9-hvHm xv-10-methnxv-2.2.4-trimethvl-5-(3-cvclohexenvn-IH- 
35 rilhenzopv rarior3.4-flquinolinK 
MS (DCI/NH3) m/z 404 (M+H) + ; 

!H NMR (300 MHz, DMSO-d 6 ) 5 8.70 (s, 1H), 7.99 (d, 1H), 6.65 (d, 1H), 6.62 (d, 
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1H), 6.52 (d, 1H). 6.20 (d, 1H), 5.61 (ddd, 1H), 5.46 (d, 1H), 5.41 (s, 1H). 5.10 (dd, 
1H), 3.66.(s, 3H), 2.27 (m, 1H), 2.10 (s, 3H), 1.99-1.72 (m, 2H), 1.70-1.55 (m, 3H), 
1.35 (ra, 1H), 1.29 (s, 3H), 1.06 (s, 3H); 

13C NMR (400 MHz, DMSO-d 6 ) 5 145.4, 145.0, 143.4, 143.0, 133.5, 131.0, 128.9, 
5 128.1, 126.4, 126.3, 117.9, 116.5, 114.4, 113.5, 112.1, 75.2, 59.3, 49.5, 36.9, 29.7, 
27.6, 25.5, 24.6, 24.3, 20.0; 
[a] 23 D=+n0 o (c 0.23, CHC1 3 ). 

Example 286 

10 (+) (5R.3'S) 2.5rR)-dihvdro-9-hvdrnYv-in - methnxv-2.2.4-trimethvl-'>-n-cvdnppnt P i 1 Yl)- 

lH-rnten7opyranof3.4-flqtiinoIing 
MS (DCI/NH3) m/z 390 (M+H)+; 

1H NMR (300 MHz, DMSO-de) 5 8.67 (s, 1H), 8.02 (d, 1H), 6.65 (d, 1H), 6.62 (d, 
1H), 6.53 (d, 1H), 6.25 (s, 1H), 5.77 (ddd, 1H), 5.69 (ddd, 1H), 5.47 (s, 1H), 5.37 (s, 
15 1H), 3.66 (s, 3H). 2.90 (m, 1H), 2.34-2.13 (m, 2H), 2.10 (s, 3H), 1.55-1.41 (m, 2H), 
1.31 (s,3H), 1.04 (s,3H); 

13C NMR (400 MHz, DMSO-d 6 ) 5 145.5, 144.9. 144.0, 143.9, 133.6, 132.0, 131.7, 
131.5, 127.9. 126.2, 117.7, 117.6, 116.5, 114.4, 113.3, 111.9. 76.1. 59.3, 49.4. 48.6, 
31.7,29.5,27.1,24.6,23.7; 
20 [a] 23 D =+ 1 36° (c 0.355, CHCI3). 

Example 287 

(+) (5R.3'R) 2.5(R)-dihvdro-9-hvdmxv-10- m ethnx v -2.2.4-trimethvl-5-n-cvrlop ff nf P ny|)- 

lH-niten7:ppyrnPof3,4-flqHinoline 
25 MS (DCI/NH3) m/z 390 (M+H)+; 

1H NMR (300 MHz. DMSO-d 6 ) 5 8.68 (s. 1H), 8.01 (d. 1H), 6.65 (d. 1H), 6.62 (d, 

1H), 6.51 (d, 1H), 6.22 (s, 1H), 5.72 (dd, 1H), 5.41 (d, 1H), 5.40 (s, 1H), 5.17 (dd, 

1H), 3.63 (s, 3H), 2.90-2.80 (m, 1H), 2.41-2.32 (m, 1H), 2.23-2.10 (m, 1H), 2.06 (s, 

3H), 1.89-1.71 (m. 2H), 1.30 (s, 3H), 1.08 (s. 3H); 
30 13C NMR (400 MHz, DMSO-d 6 ) 5 145.5, 145.0, 143.9, 143.4, 133.5, 132.3. 132.2, 

130.2, 128.1, 126.4. 117.8, 116.9, 116.4, 114.4, 113.4, 111.9, 75.7, 59.3, 49.5, 48.7, 

31.6, 29.8. 27.6. 27.1. 24.2; 

[cc] 23 D =+l 16° (c 0.800, CHCI3). 
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Example 288 

rftl-f5SV9-hvdroxv-5-rnRUI-inethnxycarhonvlV;vclohexen-l-vn- in.m ethoxv-2.2.4- 
trimethvl-2.5-dih vdm- 1 H -f 1 Ihenzopyra nnn^-flQuinnlin* 
5 MS (DCI/NH3) 462 (M+H)+; 

1H NMR (200 MHz, DMSO-d6), 6 8.81 (s, 1 H), 8.07 (d. J=8.5 Hz, 1 H), 6.72 (d, J=8.5 
Hz, 1 H), 6.70 (d, J=8.5 Hz, 1 H), 6.60 (d. J=8.5 Hz, 1 H), 6.42-6.41 (m, 1 H), 6.21 
(d, J=1.2 Hz), 5.57 (d, J=10.2 Hz, 1 H), 1 H), 5.45 (s, 1 H), 2.71 (s, 2 H), 2.58 (s, 2 
H), 2.56-2.48 (m, 2 H), 2.20-2.16 (mi 2 H), 2.08 (d, J=1.2 Hz), 1.80-1.40 (m, 4 H), 
10 1.25 (s. 2H), 1.18 (s, 2 H); 

HRMS calcd for C 2 8H 2 1N05 is 461.2202. Found 461.2212. 

Example 289 

2 S-dihvdro-Q-hvdrnxv-IO-methnxv^. l^-trimethvl- ^-^-methvl-VprnpftnvlVm- 

15 rnhenznpyranori4-flquinoline 
Example 276 (0.040 g, 0.092 mmol) and 
dichlorobis(triphenylphosphine)palladium(II) (0.006 g, 0.009 mmol) were dissolved in 
dioxane (5 ml), heated to 100 °C and treated with sodium borohydride ( 0.017 g, 0.460 
mmol). The resulting black solution was allowed to cool to room temperature, diluted with 

20 water and ethyl acetate and filtered through celite. The layers were separated, the aqueous 
layer was extracted with ethyl acetate, the combined organics were washed with brine, dried 
(MgSC^), and concentrated. Purification by silica gel chromatography eluting with 25% 
ethyl acetate in hexanes provided the desired product (0.028 g, 80%) as a colorless foam. 
1H NMR (300 MHz, DMSO-d 6 ) 5 8.71 (s, 1H), 7.92 (d, J=8 Hz, 1H), 6.62 (d. J=8 Hz, 

25 1H), 6.61 (d, J=8 Hz, 1H), 6.41 (d, J=8 Hz, 1H), 6.18 (d, J=l Hz, 1H), 5.83 (dd, J=3, 
10 Hz, 1H), 5.44 (br s, 1H), 4.75 (br s. 1H), 4.56 (br s, 1H), 3.65 (s, 3H), 2.50-2.41 
(m, 1H), 2.19 (s, 3H), 2.16-2.07 (m, 1H), 1.73 (s, 3H), 1.18 (s, 3H). 1.15 (s, 3H); 
NMR (125 MHz, DMSO-d 6 ) 5 145.8, 144.9, 143.8, 142.8, 141.6, 133.3, 132.7, 127.5, 
126.4, 117.8, 116.3, 116.2, 114.2, 113.6, 112.8, 112.7, 72.0. 59.4, 49.7, 29.2, 28.8, 

30 24.0, 22.4; MS (DCI/NH3) m/e (M+H) + 378; Anal, calcd for C24H27NO3: C, 76.36; H, 
7.21; N, 3.71. Found: C, 76.06; H, 7.17; N, 3.39. 

Fxam ple 29 0 

9.10-Dimethoxv-5-n-nronenvlV2,2.4-trimethvl-lH-2.5-dihvdro-rilhen7opvranof3.4- 
35 f|quinoline 
MS (ESI) m/z 378 (M+H) + ; 
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'H NMR (300 MHz, DMSO) 5 7.93 (d, 7=8.5 Hz, 1 H). 6.82 (d, 7=8.8 Hz, 1 H), 6.61 
(dd, 7=4.4, 4.4 Hz, 2 H), 6.22 (d, 7=1.4 Hz, 1 H), 5.83 (ddt, 7=16.9, 10.3, 3.1 Hz, 1 
H), 5.70 (dd, 7=10.3, 3.3 Hz, 1 H). 5.44 (s, 1 H), 5.44-4.96 (m, 2 H), 3.77 (s. 3 H), 
3.67 (s, 3 H), 2.16 (s, 3 H), 1.17 (s, 3 H), 1.16 (s, 3 H); 
5 HRMS calcd for C24H27NO3 377.1991. Found 377.2001. 

Example 291 

9. 1 Q-DimethQXV-5-r3-CVClohexenvn-methoxv-2.2.4-trim e thv1-2.S-HihvH m -1 f[ - 

rnbsnzopyranor3.4-flquinQline 

10 MS (ESI) m/z 418(M+H) + ; 
. 'H NMR (300 MHz, DMSO), isomer 1: 5 8.02 (d, 7=8.8 Hz, 1 H), 6.84 (d, 7=1.7 Hz, 1 
H), 6.70 -6.60 (m, 2 H), 6.27 (d, 7=0.6 Hz, 1 H), 5.80 -5.60 (m, 2 H), 5.16-5.15 (m, 1 
H), 3.77 (s, 3 H), 3.69 (s, 3 H), 2.13 (s, 3 H), 1.31 (s, 3 H), 1.07 (s, 3 H); isomer 2: 5 
8.01 (d, 7=8.81 Hz, 1 H), 6.80 (d, 7=0.7 Hz, 1 H), 6.64 (m, 2 H), 6.26 (d, 7=0.7 Hz, 1 
15 H), 5.60 -5.30 (m, 2 H), 5.09 (s, 1 H), 3.77 (s, 3 H), 3.68 (s, 3 H), 2.10 (s, 3 H), 1.29 
(s, 3 H), 1.04 (s, 3 H); 

HRMS calcd for C27H31NO3 417.2304. Found 417.2299. 

Example 292 

10-methoxv-9-ethr)XY -5-n-pmpenvn-2.2.4-trimethvl-lH-2.5-dihvrim- 
rnbenzopvranor3.4-f]quinoIine 
1H NMR (300 MHz, DMSO) 5 7.94 (d, 7=8.8 Hz, 1 H), 6.79 (d. 7=8.8 Hz, 1 H), 6.60 
(d, 7=8.8 Hz, 1 H), 6.55 (d, 7=8.8, 1 H), 6.45 (s, 1 H), 5.85 (ddt, 7=17.3, 10.3, 6.6 Hz, 
1 H), 5.43 (d, 7=9.2 Hz), 5.16 (s, 1 H), 5.09 (dd, 7=10.3, 1.1 Hz, 1 H), 5.06 (dd, 
7=17.3, 1.1 Hz, 1 H), 4.91 (s, 1 H), 4.06-3.97 (m, 2 H), 2.62-2.52 (m, 1 H), 2.31-2.15 
(m, 1 H), 2.24 (s, 3 H), 1.35 (t, 7=7.0 Hz, 3 H), 1.26 (s, 3 H), 1.07 (s. 3 H); 
MS (DCI/NH3) m/z 392(M+H) + ; 

HRMS calcd for C26H27NO3 391.2147. Found 391.2138. 

Exam pl e 293 

lQ-methoxv-9-(3-prpnenv]oxv)-5-n-pro P e nvlV2.2.4-trimethvl- 1 H-7.. 5-Hihyrir^- 
fnbenzopvranof3.4-flquinnline 
MS (DCI/NH3) m/z 404 (M+H)*. 

IH NMR (300 MHz, DMSO) 8 7.93 (d, 7=9.0 Hz, 1 H), 6:83 (d, 7=8.8 Hz, 1 H), 6.61 
(d, 7=9.0 Hz, 1 H), 6.59 (d, 7=8.8 Hz, 1 H), 6.23 (d, 7=1.5 Hz, 1 H), 6.15-6.02 (m. 1 
H), 5.81 (ddt, 7=17.3, 10.3, 6.6 Hz, 1 H). 5.67 (dd, 7=9.8, 3.3 Hz), 5.45 (s, 1 H), 5.44 
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(dd, 7=16.0. 2.0 Hz, 1 H), 5.27 (dd, 10.6, 2.0 Hz, 1 H), 5.03 (dd, 7=10.3, 1.8 Hz, 1 H), 
4.98 (dd, 7=17.3. 1.8 Hz, 1 H), 4.56-4.53 (m, 1 H), 2.47-2.41 (m, 1 H), 2.34-2.27 (m ' 
1 H), 2.16 (s, 3 H), 1.17 (s, 3 H), 1.16 (s, 3 H); 
HRMS calcd for C26H29NO3 403.2147. Found 403.2150. 

Example 294 

1 0-me^Y-9-(3-nrOPVnvloxv>-5-n-nrnnenvn-2.2.4.trim e thvl- 1 H-? S-Hih Yf 1n _ 
rnhen70nvnnon.4-flquinr>1in.» 
MS (DCI/NH3) m/z 402 (M+H) + ; 

1H NMR (300 MHz, DMSO) 5 7.92 (d, 7=8.8 Hz. 1 H). 6.88 (d, 7=8.8 Hz, 1 H), 6.62 
(d, 7=8.8 Hz. 1 H), 6.61 (d, 7=8.8. 1 H), 6.24 (d, 7=1.7 Hz, 1 H), 5.81 (ddt, 7=17.3, 
10.3, 6.6 Hz, 1 H), 5.72 (dd, 7=9.8, 3.3 Hz), 5.44 (s, 1 H), 5.03 (dd, 7=10.3, 1.8 Hz, 1 
H), 4.99 (dd, 7=17.3, 1.8 Hz, 1 H), 4.79 (d, 7=2.3 Hz, 2 H), 3.57 (t, 7=2.3 Hz, 1 H),' 
2.47-2.41 (m, 1 H), 2.34-2.27 (m, 1 H), 2.16 (s, 3 H), 1.17 (s. 3 H), 1.16 (s, 3 H); 
HRMS calcd for C26H27NO3 401.1991. Found 401.1978 

Example 295 

. 2 . 5-dihYdro-9-Rcgtox , v-lO -mPrhoxv -2.2.4- trimeth vl-5-r2-prn pP nvivm. - 

nibenzonvranor3.4-f1qiiinolinr. 

1H NMR (400 MHz. DMSO-d6) 8 7.78 (d. J=8.5. 1H), 6.81 (d, J=8.5. 1H), 6.60 
(d, J=8.5, 1H), 6.57 (d, J=8.9, IH), 6.18 (d, 7-1.7, 1H), 5.80-5.70 (m, 2H), 5.39 (s, 
1H), 4.99-4.90 (m. 2H), 3.55 (s, 3H), 2.39 (br dd, 2H). 2.23 (s, 3H), 2.10 (d, J=0.9,' 
3H), 1.11 (s, 3H), 1.10 (s, 3H); "C NMR (100 MHz, DMSO-d6) 6 169.3, 148.5, 148.0, 
146.4, 138.6, 134.1, 133.7, 132.2, 127.4, 126.3, 120.8, 118.3, 117.4, 116.3, 115.1, 
113.9. 112.7. 73.7, 60.0, 49.9, 36.7, 29.4, 29.1, 23.9, 20.6; MS (DCI/NH3) m/e 
406(M+H) + ; Anal. Calcd for C25H27NO4: C 74.05, H 6.71, N 3.45. Found: C 73.91, H 
6.79, N 3.31. 

Example 296 

2.^dihYdrP-9-(4-N , N-dimPrhvlamino-4-oyo.h l itnnnvlnYv- )-10.methnxv.2.2.4.trirnp.fhy^-';- 
(2-DrOPenvl)-lH-nihen7.npvrnno [34-nquinoline 
1H NMR (300 MHz, DMSO-d6) 5 7.86 (d, J=8.8, 1H), 6.85 (d, J=8.8, 1H), 
6.68-6.62 (m, 2H), 6.25 (d, J=1.5, 1H), 5.89-5.75 (m, 2H), 5.46 (s, 1H), 5.06-4.96 (ra,' 
2H), 3.62 (s, 3H), 3.00 (s, 3H), 2.85 (s. 3H), 2.83-2.67 (m, 4H). 2.48 (m, 1H), 2.26 
(m, 1H), 2.17 (s, 3H), 1.18 (s, 3H), 1.17 (s, 3H); 13C NMR (75 MHz, DMSO-d6) 8 
171.5, 170.4, 148.3, 148.0, 146.2, 138.5, 134.1, 133.5, 132.1, 127.3, 126.2. 120.8, 
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118.1, 117.2, 116.2, 115.0, 113.8, 112.5, 73.6, 60.0, 49.8, 36.6, 36.5, 34.9, 29.3, 
29.0, 27.6, 23.8; MS (DCI/NH3) m/e 491(M+H)+, 508(M+NH4)+; Anal. Calcd for ' 
C29H24N2O5: C 71.00, H 6.99, N 5.71. Found: C 70.88, H 7.10, N 5.49. 

5 The chemistry described above was used with Core 9 to prepare Examples 297-299. 

Example 297 

7-bromO -5-n-CVClohexenvn- lO-methnxv-2 ■ 2.4-trimethvl-2..S-rfihvH m .ifl . 
rilhen7or>vntnof3.4-f1qiiinn1inp. 
10 MS (APCI) m/z 466 (M+H) + ; 

'H NMR (300 MHz, DMSO), isomer 1: 8 8.03 (d, 7=8.8 Hz, 1 H), 7.33 (d, 7=9.2 Hz, 1 
H), 6.65 (dd, 7=8.8, 1.7 Hz, 2 H), 6.35 (d, 7=1.3 Hz, 1 H), 5.91-5.43 (m, 4 H), 3.86 (s, 
3 H), 2.14 (s, 3 H), 1.99 (s, 3 H), 1.31 (s, 3 H), 1.06 (s, 3 H); isomer 2: 8 8.00 (dd, 
7=8.8 Hz, 1 H), 7.33 (d, 7=9.2 Hz, 1 H), 6.65 (dd, 7=8.8, 1.7 Hz, 1 H), 6.35 (d, 7=1.3 
15 Hz, 1 H), 6.31 (d, 7=1.3 Hz, l.H), 5.91-5.43 (m, 4 H), 2.12 (s, 3 H), 1.28 (s, 3 H), 1.03 
(s, 3 H); 1J C NMR (300 MHz, DMSO) 8 155.5, 145.5, 133.9, 133.7, 129.5, 129.4, 
128.5, 127.9, 127.7, 127.2, 127.0. 125.6, 118.1, 115.5, 113.2, 113.1, 106.9, 102.3, 
77.2, 76.5, 55.8. 49.4. 37.6, 36.7, 29.6. 29.5. 27.4, 26.9, 25.6, 24.6, 24.2, 23.6, 21 1 
19.8; 

20 HRMS cald for C26H 2 8N0 2 79 Br 465.1303. Found 465.1284; Cald for C 26 H 28 N0 2 s, Br 
467.1283. Found 467.1281. 

Anal, calcd for C26H 2 8BrN0 2 : C, 66.95; H, 6.05; N, 3.00; found C, 66.77; H, 
6.20; N, 2.88. 

Example 298 

I0-meth0XY-7-bromo-5-n-nronenvn.2.2.4.t ri methvl-1H-2 5-H^ Y H r n. 
rilben7.opvrn nof3.4-flquinnlinp f 
MS (APCI) m/z 426(M+H) + ; 

'H NMR (300 MHz, DMSO) 8 7.93 (d, 7=8.8 Hz, 1 Hj, 7.33 (d, 7=9.2 Hz. 1 H), 6.71 (d. 
7=9.2 Hz, 1 H), 6.60 (d. 7=8.5 Hz, 1 H), 6.25 (d, 7=1.5 Hz, 1 H). 5.94-5.80 (m. 2 H), 
5.45 (s, 1 H), 5.0 (m, 2 H). 3.86 (s, 3 H), 2.17 (d, 7=1.5 Hz, 3 H), 1.17 (s, 6 H). 13 C 
NMR (300 MHz, DMSO) 155.3, 147.0, 146.0, 133.8, 133.6, 131.8, 129.5, 127.3, 
127.2, 117.4, 116.0, 115.1, 113.2, .107.1, 102.6. 74.8, 55.9. 49.8, 29.0, 23.8. 
HRMS calcd for C 2 3H 24 79 BrN0 2 426.3502. Found 426.3496. 

Anal, calcd for C 23 H 24 BrN0 2: C, 64.79; H. 5.67; N, 3.29; found C, 65.08; H, 
5.73; N, 3.18. 
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Example 299 



rnhen ™PYmrmH Hjouinoliafi 
MS (APCI) m/z 480 (M+H) + ; 

«H NMR (300 MHz, DMSO) isomer 1: 5 8.02 (d, 7=8.5 Hz, 1 H), 7.55 (d 7=5 9 Hz 1 
H), 7.37 (d, 7=2.6 Hz. 1 H), 7.31 (d, 7=1.8 Hz, 1 H), 6.67 (dd, 7=14.7, 8.8 Hz 1 H) 
6.35 (d, 7=1.5 Hz, 1 H), 5.63 (d, 7=5.9 Hz, 1 H). 5.56-5.45 (m, 2 H), 3.86 ( 3 ID 
2.13 (s, 3 H), 1.61.(s. 3 H), 1.30 (s, 3 H). 1.02 (s, 3 H); isomer 2: 5 8.00 (d 7=8 5 Hz 
1 H), 7.54 (d. 7=5.9 Hz, 1 H), 7.35 (d, 7=1.8 Hz, 2 H), 6.67 (dd, 7=14.7, 8.8 Hz' 2 H)' 

st^iVst-, 1 H)> 5 ' 51 (m ' 2 3 ' 86 (S ' 3 H) * 108 (s ' 3 H) ' L5 ° (s ' 3 H) ' im * 

HRMScalcd for C 27 H 30 NO 2 79 Br 479. 1460. Found 479,1463; HRMS calcd for 
C27H 3 oN0 2 M Br 481.1439. Found 481.1456 
15 Anal, calcd for C 27 H 30 NO 2 »Br : C, 67.5; H, 6.29; N, 2.92; found C, 67.08; H. 6.38; N, 



10 



»0 



5 



The chemistry described above was used with Core 10 to prepare Example 300. 

Example ^00 

lQ-m g tho^Y-9-bron i^ ^D ronenv n. ? 2 d . t ^ Y] . ]H _ 7 ,, dih ^ T _ 

fllben^npvrnnnn^-flg^ipniinff 
MS (DCI/NH,) m/z 428 (M+H) + - 426- 

l H NMR (300 MHz, DMSO) 8 7.93 (d, 7=8.8 Hz. 1 H), 7.33 (d, 7=8.5 Hz. 1 H) 6 67 (d 
7=8.5 Hz, 1 H), 6.65 (d, 7=8.5 Hz. 1 H), 6.36 (d, 7=1.1 Hz, 1 H). 5.88-5.74 ( m 2H ) ' 

U6 (s. 3 H); " C NMR (300 MHz. DMSO) 5 152.7, 150.8, 146.5. 134.0, 133 6 132 1 

^ZIT^' ll7A ' U6 - 2 ' 1I5A 109 - 5 ' 73 " 7 ' ^ 

HRMS calcd for C 23 H 24 N0 2 79 Br 425.0990. Found 425.0998; HRMS calcd for 
C 23 H 24 N0 2 'Br 427.0970. Found 427.0974 

Anal, calcd for C 23 H 24 BrN0 2: C. 64.79; H, 5.-67; N, 3.29; found C, 64.99; H, 5.98; N, 



The chemistry detailed above.was used with Core 1 1 to prepare Examples 301-303. 
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Example 301 

7 . 9-Pibromo-10-m ffhnxv-S . (3-n r on en vn - 2 .2.4-trimefhvl.lH.2 S-HihY^ r n. 
r 1 lhen7npvranon.4.flqninft1in r 

5 MS (ESI) m/z 504 (M+H)*; 

'H NMR (300 MHz, DMSO) 5 7.57 (d, 7=8.9 Hz, 1 H), 7.65 (s, 1 H), 6.66 (d, 7=8.8 Hz, 
1 H), 6.44 (s, 1 H), 5.95 (dd, 7=10.1, 3.1 Hz, 1 H), 5.97-5.78 (m, 2 H), 5.47 (s, 1 H), 

5.08- 4.99 (m. 2 H), 3.62 (s, 3 H), 2.19 (s, 3 H), 1.20 (s, 3 H), 1.17 (s, 3 H); 13 C NMR 
(300 MHz, DMSO) 5 152.1, 147.4, 147.0, 133.6, 132.7, 132.0, 131.7, 128.3, 127.1, 

.10 126.3, 120.5, 117.6, 115.9, 115.3, 114.0, 113.8, 110.0, 106.6, 75.2, 59.7, 49.9, 36 8 
29.6, 29.2, 23.7; 

HRMS calcd for C 2 3H23 79 Br 2 N02 503.0096. Found 503.0086; HRMS calcd for 
C 23 H 23 79 Br 8l BrN0 2 505.0075. Found 505.0075. 

15 Example 302 

7 . 9-PihrOmO-5-kvclQheXPn-3-vn- 10-mpfhnyv - 2.2.4-trim ff thv1.2.5.riihv^ ro .|^. 

rnbenzonvrannf3.4-f1qninnlipp 

MS (ESI) m/z 544(M+H) + ; 

1H NMR (300 Mhz, DMSO), 1st isomer: 5 8.81 (d, 1H, 7=8.83 Hz), 7.67 (s, 1H), 6.70 
20 (d, 1H, 7=8.83 Hz), 6.59 (s, 1H), 5.82-5.59 (m, 4H), 5.50 (s, 1H), 3.61 (s, 3H), 2.49- 
2.27 (m, 2H), 2.15 (s, 3H), 2.04-1.81 (m, 2H), 1.79-1.41 (m, 2H), 1.32 (s, 3H), 1.08 
(s, 3H); 2nd isomer 5 7.9 (d, 1H, 7=8.83 Hz), 7.66 (s, 1H), 6.69 (d, 1H, 7=8.83 Hz), 
6.54 (s, 1H), 5.82-5.59 (m, 4H), 5.45 (s, 1H), 3.60 (s, 3H), 2.49-2.27 (m, 2H), 2.13 (s, 
3H), 2.04-1.81 (m, 2H), 1.79-1.41 (m, 2H), 1.30 (s, 3H), 1.05 (s, 3H); 
25 HRMS calcd for C 26 H 27 79 Br 2 N0 2 is 543.0409. Found 543.0385; HRMS calcd for 
' C26H 2 7 79 Br 8I BrN0 2 545.0388. Found 545.0396. 

Example 303 

7 . 9- PihrPmP-Hl-metM-3-cvclo^ 

30 U lhen7opvr,inon.4-flqninn1in* 

MS (ESI) m/z 560 (M+H) + ; 

1H NMR (300 MHz, DMSO), isomer 1: 8 8.83 (d, 7=8.0 Hz, 1 H), 7,37 (s, 1 H), 6.70 (d, 
7=8.8 Hz, 1 H), 6.58 (s, 1 H), 5.58 (d, 7=9.2 Hz, 1 H), 5.49 (s, 1 H), 3.61 (s, 3 H), 
2.51-2.49 (m, 4 H), 2.14 (s, 3 H), 1.31 (s, 3 H), 1.29-1.20 (m, 4 H), 1.26 (s, 3 H); ' 
35 isomer 2: S 7.99 (d, 7=8.0 Hz, 1 H), 7.37 (s, 1 H), 6.71 (d, 7=8.8 Hz, 1 H), 6.55 (s, 1 
H), 5.57 (d, /=9.2 Hz, 1 H), 5.45 (s. 1 H), 3.59 (s, 3 H), 2.51-2.49 (m, 4 H), 2.09 (s, 3 
H), 1.30 (s, 3 H), 1.29-1.20 (m, 4 H), 1.21 (s, 3 H); 
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HRMS calcd for C 2 7H 2 9Br 2 N02 557.0565. Found 557.0548. 

The chemistry described above was used with Cores 12-17 to prepare Examoles 
304-310. V 

Example 3Q4 

1 0-mSthO? t Y-7-(7-rrhffnvl)-5-n-nmnenvn-2.2.4-tri m prhv l . iH-? S-Hih v H m _ " 
fllben70nvnnof3.4-nqninnlj nf 

MS (ESI) m/z 373 (M+H) + ; 

'H NMR (300 MHz, DMSO) 8 7.82 (d,7=8.9 Hz, 1 H), 7.23 (d, 7=8.9 Hz, 1 H), 6.78 
(dd, 7=11.0, 6.8 Hz, 1 H), 6.61 (d, 7=8.9 Hz, 1 H), 6.49 (d, 7=8.5 Hz, 1 H), 5.99 (d, 
7=1.7 Hz, 1 H), 5.74 (dd, 7=7.6, 3.0 Hz, 1 H), 5.71-5.63 (m, 1 H), 5.57 (dd, 7=7.6, 1.7 
Hz, l .H), 5.32 (s, 1 H), 5.00 (dd, 7=9.3, 1.7 Hz, 1 H), 4.92 (dd, 7=10.2, 1.7 Hz, 1 H) 
4.83 (dd, 7=16.9, 1.7 Hz, 1 H), 3.75 (s, 3 H), 2.06 (s, 3 H), 1.53-1.41 (m. 2 H) 1 24-' 
15 1.15 (ra, 3 H), 1.05 (d, 7=2.1 Hz, 1 H); 13 C NMR (300 MHz, DMSO) 5 155.66, 147.91, 
145.55. 134.17, 133.45, 131.98, 130.77, 127.37, 127.28, 123.88, 119.52, 117 21 
115.99, 115.80, 113.20, 113.18, 112.12, 105.59, 74.01, 55.59, 49.69 3640 29 03 
. 28.83, 27.67, 26.19, 23.83, 13.55; 

HRMS calcd for C25H27NO2 373.2042. Found 373.2048. 



10 



20 



Example ^OS 

l Q-meth0^V-7-methvN5-n-nronenvlV2.2 4-tri m ethvl-1H.9 S.Hihy^ . 
rnbenzonvmnon.4-f1gni r r^nP 

MS (ESI) m/z 362 (M+H) + ; 

25 l H NMR (300 MHz, DMSO) 5 7.92 (d. 7=8.5 Hz, 1 H), 6.93 (d, 7=8.5 Hz, 1 H), 6.59 
(dd, 7=5.5, 2.6 Hz, 1 H), 6.10 (s, 1 H), 5.90-5.76 (m, 2 H), 5.44 (s, 1 H),' 5.07-4.90 (m, 
2 H), 3.82 (s, 3 H), 2.17 (s, 3 H), 2.08 (s, 3 H), 1.99 (s, 3 H), 1.16 (s, 3 H), 1.15 (s 
3H); ,3 C NMR (300 MHz. DMSO), 154.2, 148.5, 145.4, 134.5, 133.4, 131.9, 127.8, 
127.4, 127.1. 118.2, 117.0, 116.3, 116.0, 113.1, 112.9, 104.8, 73.6, 55 5 49 6 36 5 

30 28.9, 28.8, 23.8, 15.0; 

HRMS calcd for C24H27NO2 361.2042. Found 361.2045. 

Example 306 

l Q-meth0XV-7-argiY l -,5-H-pm re »nvn-2.2.4-trimprhvl. l H.2.S-riihvrl m . 
35 nibenzonvrnnon4-n f]l Mnnli nf 
MS (ESI) m/z 390 (M+H)\ 
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l H NMR (300 MHz, DMSO), 7.88 (d, 7=8.8 Hz, 1 H), 7.59 (d, 7=8.8 Hz, 1 H), 6.84 (d, 
7=8.8 Hz, 1 H), 6.62 (d, 7=8.8 Hz, 1 H), 6.22 (d, 7=1.5 Hz, 1 H), 6.01-5.97 (m, 1 H), ' 
5.90-5.69 (m, 1 H), 5.46 (s, 1 H), 5.03-4.83 (m, 2 H). 3.93 (s, 3 H), 2.53 (s. 3 H), 2.20 
(d, 7=1.5 Hz, 3 H), 1.19 (s, 3 H). 1.16 (s, 3 H). 

5 

Example 307 

fV-)2 . 5-dihydrc-9-mpthYHQ-^ 

O1benzonvranof34-flquinr)linft 
MS (DCI/NH3) m/z 416 (M+H) + . 

10 

Example 308 

l Q-mgth0XY-7-mfthyl-9-mefh^^ 

fllbgn?;opYr?inof3,4-flq«inolipe. 

MS (DCI/NH3) m/z 376 (M+H) + ; 
15 *H NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d, 7=8.5 Hz, 1 H), 6.81 (s, 1 H), 6.62 (d, 7=8.5 
Hz, 1 H), 6.17 (d , 7=1.5 Hz, 1 H), 5.89-5.76 (m, 2 H), 5.44 (br s, 1 H), 5.04 (dd, 
7=10.3, 1.8 Hz, 1 H), 4.94 (dd, 7=17.3, 1.8 Hz, 1 H), 3.52 (s, 3 H), 2.46-2.40 (m, 1 
H), 2.28-2.24 (m, 1 H), 2.18 (s, 3 H), 2.17 (s, 3 H), 2.07 (s, 3 H), 1.19 (s, 3 H), l' 14 
(OH); ' 

20 HRMS calcd for C 2 5H 29 N02 375.2198. Found: 375.2214. 

Example 309 

10-glilorp-5-(3-propenYl)-9 2,4-trime.thvl-? 5-dihvdro-lH-rnhe n zonvrannn d-flg nipnlin. 
MS (DCI/NH3) m/z 352 (M+H)+; 
25 l H NMR (300 MHz, DMSO) S 7.93 (d, 7=8 Hz. 1 H), 7.12-7.10 (m, 2 H), 6.90-6.84 (m, 
1 H), 6.65 (10, 2 Hz, 1 H), 4.97 (dd, 7=17, 2 Hz. I H), 2.47-2.26 (m, 2 H), 2.16 (s, 3 
H), 1.23 (s, 3 H), 1.17 (s, 3 H); 

HRMS (FAB) calcd m/z for C22H22CINO: 351.1390 (M)+. Found: 351.1385. 

3° Example 310 

(V-)2 , ^ihYdrQ-10-chloro-??4-trim P thvl.<;- p h envl-lH-rnhPn ZO nvrannrr4.n q ninolin^ - 
MS (DCI/NH3) m/z 288 (M+H)+; 

1H NMR (200 MHz, DMSO) 8 7.98 (d. 7=8 Hz, 1 H), 7.27-7. 14 (m. 5 H), 6.97-6.80 (m, 
2 H), 6.81 (br s. 1 H), 6.78-6.72 (m, 2 H), 6.44 (br s, 1 H), 5.40 (br s, 1 H), 1.81 (br s, 
35 2 H), 1.26 (s, 2 H), 1.16 (s, 2 H); 

HRMS (FAB) calcd m/z for C25H23CINO: 387.1390 (M)+. Found: 287.1286. 
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Example Til 
2.5-dihvdro- 1 O-methnxv-S-r UN-niethyl-N- 

flqwnoline 

Example 13 and N-methyl-N-(methylglycinate)carbamoyl chloride were processed 
as in Example 1 4 to provide the desired compound. 
MS (DCI/NH3) m/e 529 (M+H)+ . 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.00(d, 1H), 7.2 l(m, 1H), 7.03(d, 1H), 6.92(m, 3H), 
6.72(m, 3H), 6.55(d, 1H), 6.45(t, IH), 5.40(s, 1H), 4.15(s, 1H), 4.05(s, 1H), 3.78(s, 
3H), 3.65(s, 3H), 3.00(s, 1H), 2.88(s, 2H), 1.84(s, 3H), 1.22(s, 3H), 1.13(s, 3H). 
Anal, calcd for C31H32N2O6: C, 70.43; H, 6.10; N, 5.29. Found: C, 70.98; H, 6.33; N 
4.85 

Example 312 
2.5-dihvdro-10-me.thoxv-5-r3-rN-m ff thvi-Nr-rM. 

methYlcarpQnYnamino r nrhOPVloxv)nhenvlV2.2.4-trimethv l -lH-ri1h P n 7 npv ra n 4. 

flqujnoline 

Example 13 and methylisocyanate were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/e 5 14 (M+H) + 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.18(q. 1H), 8.01(d, IH). 7.27(t, 1H), 7.06(t, 2H), 
6.98(s, 1H), 6.91(t, 1H), 6.77(s, 1H), 6.70(d, 1H), 6.56(d, 1H), 6.46(d, 1H), 6.19(s, 
1H), 5.38(s, 1H), 3.78(s, 3H), 3.19(s, ,3H), 2.70(d, 3H), 1.84(s, 3H), 1.22(s, 3H), 
1.14(s, 3H). 

Anal, calcd for C30H31N3O52H2O: C. 65.55; H, 6.41; N, 7.60. Found: C, 65.71; H, 
6.20; N, 7.05 

• Example 313 

2.5-dthYdrO- lQ-metboxv-5-f 3-(N-methvl?iminocarhnn vlnxv^ nhenvn-? 7 4-trimethvl- 1 H- 

rilben7onvrnnor3.4-nq.iinnHn P 

Example 13 and methylisocyanate were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/e 457 (M+H)+ 

J H NMR (300 MHz, DMSO-d 6 ) 5 8.01(d, 1H), 7.50(q, 1H), 7.2 l(t, 1H), 7.02(d, 1H), 
6.92(dd, 2H), 6.80(s, 1H), 6.77(s, 1H). 6.70(dd, IH), 6.56(d, 1H), 6.46(d, 1H), 6.18(s, 
1H). 5.40(s, IH), 3.80(s, 3H), 2.60(d, 3H), 1.86(s, 3H), 1.23(s, 3H). U5(s, 3H) 
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Anal, calcd for C28H28N 2 O4-0.50H 2 O: C, 72.33; H, 6.27; N, 6.01. Found: C, 72.20; H, 
6.38; N, 5.78 

Example 314 

5 2.5-dihvdro- 1 0-mftthn* v-S -ft-f 2-h vrimx vethvDphenvn^^^-tri^P^yi . | fl . 

rnhenzonvranof3.4-nnuinn1inft 
A solution of 3-(2'-methoxymethoxy)ethylphenyl bromide (3.55 g, 14.5 mmol) in 
THF (150 ml) at -78 °C was treated with n-butyllithium (2.5 M in hexane, 5.80 ml) over 15 
minutes, warmed to -30 °C, cooled down to -78 °C, treated with compound i£ in one 
10 portion, wanned to -50 °C, quenched with saturated ammonium chloride, and allowed to 
warm to ambient temperature and setde. The supernatant was decanted and concentrated, 
and the residue was partitioned between water and ethyl acetate. The organic layer was 
washed sequentially with water and brine, dried (Na2S04) and concentrated. Flash 
chromatography of the residue on silica gel with 20-35% ethyl acetate/hexane provided 0.82 
15 g (56%) of the tide 5-(3'-MOMO-phenyl)hemiketal. 
MS (DCI/NH3) m/e 489 (M+H)+ 

A solution of of the hemiketal prepared above (0.70 g, 1.43 mmol) in methanol (10 
ml) was treated with saturated hydrogen chloride in methanol (20 ml) at ambient 
temperature, stirred for 18 hours, poured into 1:1 ethyl acetate/saturated ammonium 
20 chloride. The separated aqueous layer was extracted with ethyl acetate, and the combined 
acetate layers were sequentially washed with water and brine, dried (Na2SC>4) and 
concentrated to provide 0.52 g (82%) of the unmasked hemiketal. 
MS (DCI/NH3) m/e 444 (M+H)+. 

A soludon of the unmasked hemiketal prepared above (0.45 g, 1.00 mmol) and 
25 triethylsilane (1.16 g, 10 mmol) in dichloromethane (20 mL) was treated with boron 
trifluoride etherate (1.42 g, 10 mmol) at ambient temperature, stirred for 18 hours, and 
poured into 1 : 1 ethyl acetate/saturated NaHCC>3. The separated aqueous layer was extracted 
with ethyl acetate, and the combined extracts were washed sequendally with water and 
brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel 
30 with 25-45% ethyl acetate in hexane provided 0.342 of the ude compound. 
MS (DCI/NH3) m/e 428 (M+H)+; 

!H NMR (300 MHz, DMSO-d 6 ) 5 8.00(d, 1H), 7.00(m, 5H), 6.74(s, 1H), 6.70(d, 1H), 
6.55(d, 1H), 6.45(d, 1H), 6.16(s, 1H), 5.39(s, 1H), 4.54(t, 1H), 3.79(s, 3H), 3.44(q, 
4H), 2.59(t, 2H), 1.86(s, 3H), l.22(s, 3H), 1.1 l(s, 3H); 
35 Anal, calcd for C28H29NO3: C, 78.66; H.6.83; N, 3.27. Found: C, 78.48; H, 6.85; N, 
3.29. 
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Example 315 . 

2.5-(iihYdrO-10-methoxv-5-n-( - ?-mftthaiiesu1fonvloxvethvnph envn-? 7 4-frirnethvl-IH. 

f 1 1henzopvranon.4-flquino1infi 
A solution of Example 314 (200 rag, 0.47 mmole) and triethylaraine (94 rag, 0.94 
ramol) in CH2CI2 (6 ml) at 0 °C was treated with methanesulfonyl chloride (64 mg, 0.56 
mmol), stirred for 30 minutes, and quenched with saturated NaHC03. The separated 
aqueous layer was extracted with CH2CI2 , and the combined organic layers were washed 
with brine, dried (Na2S04) and concentrated. Rash chromatography of the residue on silica 
gel with 10-30% ethyl acetate/hexane provided 0.30 g (97%) of the tide compound. 
MS (DCI/NH3) m/e 506 (M+H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.00(d, 1H), 7.18(s, 1H), 7.14(d. 1H), 7.09(d, 1H), 
6.96(d, 1H), 6.90(t, 1H). 6.75(s, 1H), 6.70(d, 1H), 6.55(d, 1H), 6.45(d, 1H), 6.21(s, 
1H), 5.39(s, 1H), 4.27(t. 2H), 3.79(s, 3H), 2.88(s, 3H), 2.87(t, 2H), 1.84(s, 3H), 
1.24(s, 3H), 1.1 4(s, 3H) 

Anal, calcd for C29H31NO5S: C, 68.88;. H,6. 17; N, 2.77. Found: C, 69.08; H, 6.14; N, 
2.63. 

Example 316 

2.5-dihvdro-10-methoxv.5.n.n.m ff thvthioethvnphen vn-2.2.4-trimPthvl-1H. 
rnbenzopvranof3.4-flquinoline 
_ A solution of Example 3 1 5 ( 1 0 mg, 0.02 mmol) in DMF (1ml) was treated with 
NaSMe ( 14 mg, 0.20 mmol) at ambient temperature, stirred for 2 hr, quenched with 
saturated NaHCO}, and extracted with ethyl acetate. The organic layer was washed with 
brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel 
with 10-30% ethyl acetate/hexane provided 9 mg (99%) of the tide compound. 
MS (DCI/NH3) m/e 458 (M+H)+ 

l H NMR (300 MHz, DMSO-d 6 ) 8 8.00(d. 1H), 7.1 l(t, 1H), 7.07(s, 1H), 7.02(d, 1H), 
6.96(d. 1H), 6.90(t, 1H), 6.75(s, 1H), 6.70(d. 1H), 6.54(d, 1H), 6.44(d, 1H0, 6.16(s, 
1H), 5.39(s, 1H), 3.77(s, 3H), 2.70(t, 2H), 2.54(t, 2H), 1.91(s, 3H), 1.95(s, 3H), 
1.21(s, 3H), 1.15(s, 3H) 

Example 317 

2 . 5-dihYdro-lQ-metho xv-5-r3 - ( 2- (N . N - dime thvlarninocarbonvloxv^rhvl> P henvn-2.2.4- 
trimethvl- 1 H-f 1 lhenzopvranon.4-flquinoline 
Example 3 14 and N,N-dimethylcarbamoyl chloride were processed as in Example 
14 to provide the desired compound. 
MS (DCI/NH3) m/e 499 (M+H)+ 
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1H NMR (300 MHz, DMSO-d 6 ) 5 8.01(d. 1H), 7.00(m, 5H), 6.76(s, 1H). 6.70(d, 1H), 

6.55(s, 1H), 6.44(d, 1H), 6.15(s, 1H), 5.39(s, 1H), 4.01(t, 2H), 3.78(s, 3H), 2.79(t, 

2H), 2.77(s, 3H), 2.65(s, 3H), 1.84(s, s, 3H), 1.23(s, 3H), 1.15(s, 3H) 

Anal, calcd for C31H34N2O4: C, 74.67; H, 6.87; N, 5.61. Found: C, 74.45; H, 6.73; N, 

5.45. 

Example 318 

2 . 5-dihvdro-lQ-methoxv-W3-(2-(N^^ 

niben7.opvranon.4-flqiiinr>linfi 
Example 315 and dimethylamine were processed as in Example 316 to provide the 
desired compound. 
MS (DCI/NH3) m/e 455 (M+H)+ 

1H NMR (300 MHz, DMSO-d 6 ) 5 8.00(d, 1H), 7.09(t, 1H), 7.01(d, 1H), 6.97(m, 2H), 
6.90(t, 1H), 6.73(s, 1H), 6.69(d, 1H), 6.55(d, 1H), 6.44(d, 1H), 6.16(s, 1H), 5.39(s, 
1H), 3.79(s. 3H), 2.54(t, 2H), 2.25(t, 2H), 2.08(s, 6H), 1.87(s, 3H), 1.22(s, 3H), 
U7(s, 3H). 

Example 319 

a.g-d i hYdrP-lO-methOXY-^-CVcloDrOnvl^^^trimethvl-IH- f nhRnTnpvrnnnnd- 

flquinQline 
Example 31 9 A 

A mixture of ExamplelF (4.43 g, 13.7 mmol), 4-chlorophenol (9.28 g, 72.1 mmol) 
and MgS04 (8.69 g, 72.1 mmol) in CH2CI2 (100 ml) at ambient temperature was stirred for 
12 hr, diluted with ethyl acetate (200 ml), washed with 1M aq NaOH twice and brine 
respectively, dried (Na2S04) and concentrated. The residue was triturated with hot ethyl 
acetate (25 ml) to provide the desired phenyl acetal. 
MS (DCI/NH3) m/e 306 (M-4-Cl-ph)+ 



A solution of the Example 319A (131 mg, 0.30 mmol) in toluene (20 ml) at 0 °C 
was treated with cyclopropylmagnesium bromide made by refluxing cyclopropyl bromide 
(363 mg, 3.0 mmol) and Mg (73 mg, 3.0 mmol) in THF (1.5 ml) for 30 min. The final 
solution was allowed to warm to ambient temperature and stirred for 12 hr, quenched with 
sat NH4CI. The organic layer was washed with 1M aq NaOH twice and brine respectively. 
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dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel with 5- 
15% ethyl acetate/hexane provided 18 mg (17%) of the title compound. 
MS (DCI/NH3) m/e 348 (M+H)+ 

*H NMR (300 MHz, DMSO-d 6 ) 5 8.01(d, 1H), 7.04(t, 1H), 6.67(d,- 1H), 6.60(d, 1H), 
5 6.57(d, 1H). 6.16(s, 1H), 5.44(s, 1H), 5.42(d, 1H), 3.85(s, 3H), 2.12(s, 3H). 1.26(s, 
3H), 1.05(s, 3H), 0.28(m, 4H), 0.08(m, 1H). 

Example 320 

2 . 5-d i hydrO-10-methOXV-5-ethenv1-? ? 4-trimethvl-1 H-mhenrnpvrnn^f^ 4 -n n ninoHnP 
) A solution of 2B (34 mg, 0. 1 mmol) and tributylvinyltin (96 mg) in CH2CI2 (2 ml) 

was treated with boron trifluoride etherate (43 mg, 0.3 mmol) at -78 °C, and allowed to 
warm to ambient temperature with stirring for 2 hr. The reaction was. then quenched with 
sat NaHC03, and the organic layer was washed with sat. NaHCC>3 and brine respectively, 
dried (Na2Sa») and concentrated. Flash chromatography of the residue on silica gel with 5- 
: 15% ethyl acetate/hexane provided 27 mg (8 1 %) of the title compound. 
MS (DCI/NH3) m/e 334 (M+H)+ 

!H NMR (300 MHz, DMSO-d 6 ) 5 7.93(d, 1H), 7.02(t, 1H), 6.63(dd, 2H), 6.54(d, 1H), 
6.19(d, 1H), 6.10(s, 1H), 5.93(m, 1H), 5.42(s, 1H), 5.16(dt, 1H), 4.91(dt, 1H), 3.83(s, 
3H), 2.11(s, 3H), 1.2 l(s. 3H), 1.1 3(s, 3H). 

Example 321 

trans 2,5-dihYdro-lQ-mefhoxv-5-r2-nhenv1ethpnv n -2.2.4-trimeth v |.lH - 
niben?onvmnon.4-nqiiinr>linp. 
A mixture of Example 320 (13 mg, 0.039 mmol), iodobenzene (12 mg, 0.058 
mmol), palladium (II) acetate (18 mg, 0.008 mmol), tri(o-tolyl)phosphine (3.6 mg, 0.012 
mmol), triethylamine (12 mg, 0.12 mmol) in CH3CN (1 ml) was heated to 80 °C for 4 hr in 
a sealed tube. After solvent removal, flash chromatography of the residue on silica gel with 
5-15% ethyl acetate/hexane provided 7 mg (44%) of the tide compound. 
MS (DCI/NH3) m/e 410 (M+H)+ 

*H NMR (300 MHz, DMSO-d 6 ) 5 7.99(d, 1H), 7.22(m, 4H), 7.19(m, 1H). 7.00(t, 1H), 
6.67(d, 1H), 6.63(d, 1H), 6.57(d, 1H), 6.38(q, 1H), 6.34(d, 1H), 6.27(d, 1H), 6.14(s. 
1H), 5.43(s, 1H), 3.82(s, 1H), 2.12(s, 3H), 1.22(s, 3H), U3(s, 3H). 
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Example 322 

Z^d i hYdrO- l Q-methOXY- ^^-Phcnvlprhv nv n ^ ^ .^t rim ethvl-IH.rnhenznnvrannn^. 

flquinoline 

Example 2B and tributylphenylacetylenyltin were processed as in Example 320 to 
provide the desired compound. 
MS (DCI/NH3) m/e 408 (M+H)+ 

lH NMR (300 MHz, DMSO-d 6 ) 8 7.92(d, 1H), 7.29(m, 3H), 7.16(m, 2H), 7.10(d, 1H), 
6.78(d, 1H), 6.65(dd, 1H), 6.59(s, 1H), 6.23(s, 1H), 5.45(s, 1H), 3.87(s, 3H), 2.33(s, 
3H), 1.28(s, 3H), 1.12(s, 3H) 

Example 323 

CIS 2.5-d i hYdrQ-l^meth0XV-5-r2-nhffnvlethenvn-2.2.4-t ri methvl-1H-fnhen7npvr a nnn4- 

flquinoline 

A mixture of Example 322 (20 mg, 0.049 mmol), palladium/BaS04 (20 mg) in 
pyridine (2 ml) was stirred at ambient temperature for 12 hr, quenched with water, and 
extracted with ethyl acetate. The organic layer was washed with brine, dried(Na2SC>4), and 
concentrated. Flash chromatography of the residue on silica gel with 5-15% ethyl 
acetate/hexane provided 13 mg (75%) of the title compound. 
MS (DCI/NH3) m/e 410 (M+H)+ 

lH NMR (300 MHz, DMSO-d 6 ) 5 7.97(d, 1H), 7.62(d, 2H), 7.48(t, 2H), 7.39(t, 1H), 
7.030, 1H), 6.72(d, 1H), 6.63(d. 1H), 6.61(d, 1H), 6.52(d, 1H), 6.12(d, 1H), 6.10(s, 
1H), 5.70(dd, 1H), 5.27(s, 1H), 3.87(s, 3H), 1.55(s, 3H), 1.17(s, 3H), 1.079s, 3H) 

Example 324 

2 . 5-d i hvdro-10-methoxv- , 5-f2- methvlpronen v n -2.2.4-trimethvl-lH-rnhRn7opvranor3.4- 

flquinoline 

Example 2B and tributyl-(2-methylpropenyl)tin were processed as in Example 320 
to provide the desired compound. 
MS (DCI/NH3) m/e 362 (M+H) + 

l H NMR (300 MHz, DMSO-d 6 ) 5 7.92(d, 1H), 6.99(t, 1H), 6.65(d, 1H), 6.58(d, 1H), 
6.44(d, 1H), 6.24(d, 1H), 6.21(s, 1H), 5.40(s, 1H), 5.18(d, 1H), 3.85(s, 3H), 2.07(s, 
3H), 1.84(s, 3H), 1.58(s, 3H), 1.23(s, 3H), 1.10(s, 3H) 

Anal, calcd for C24H 2 7N0 2 : C, 79.74; H, 7.52; N, 3.87. Found: C, 79.34; H, 7.25; N, 
3.68 
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Example 325 
flqwnoline 

5 Example 2B and tributyl-( l-cyclohexenyl)tin were processed as in Example 320 to 

provide the desired compound. 
MS (DCI/NH3) m/e 388 (M+H)+ 

*H NMR (300 MHz, DMSO-d 6 ) 8 7.91(d, 1H), 7.00(t, 1H), 6.64(d, 1H), 6.60(d, 1H), 
6.49(d, 1H), 6.02(s, 1H), 5.85(s, 1H), 5.39(s, 1H), 5.14(s, 1H), 3.8 l(s, 3H), 2.18(m, 
10 1H), 2.03(s, 3H), 1.98(m, 1H), 1.8 l(m, 1H), 1.64(m, 1H), 1.42(m, 3H), 1.24(m, 1H), 
1.22(s, 3H), 1.13(s, 3H) 

Anal, calcd for C26H29NO2T.25H2O: C, 76.15; H, 7.74; N, 3.41. Found: C, 76.12; H, 
7.34; N, 3.21 

15 Example 326 

2 , 5-dihYdrQ^Q-(2-furanvn-5-n-nrnnenvn-2.2.4-tri m ethvl-lH-mhen7np Vra nnn4- 

flquipoline 

A magnetically stirred mixture of triflate 3C [from the original patent application] 
(196 mg, 0.421 mmol) and 2-(tributylstannyl)furan (0.250 mL, 0.79 mmol) and [1,1- 
20 bis(diphenylphosphino)ferrocene]dicloropalladiumai) methylene chloride complex (25 mg, 
0.03J mmol) and tetrabutylammonium iodide (25 mg, 0.068 mmol) in dry NMP (6.5 mL) 
was heated at 70°C for 5h under argon. The reaction was allowed to cool to room 
temperature, was diluted with satd aq NaCl and extracted with ethyl acetate (5 x 20 mL). 
The combined organic layer was dried (MgSCU). filtered, and concentrated. The crude 

25 material was chromatographed on silica gel ( 1 6g) using ethyl acetate-hexane ( 1 0:90) to give 
product contaminated with starting material. The material was applied to three 10 x 20 cm, 
0.25 mm thick silica gel plates which were eluted four times with EtOAc-hexane (5:95). The 
' product band was scraped off and extracted with ethyl acetate to furnish 23 mg (0.044 
mmol, 14%) of desired furan as a viscous syrup: ! H NMR 5 7.67 (d, 1H, J=1.0Hz), 7.18 

30 (t, 1H. J=7.8Hz), 7.08 (m, 1H), 6.91 (dd, 1H, J=8.1Hz, J=1.4Hz), 6.64 (m, 2H), 6.35 
(d, 1H, J=8.5Hz), 6.25 (d, 1H, J=8.5Hz), 6.14 (m, 1H), 5.82 (m, 2H), 5.43 (s, 1H), 
5.05 (dd, 1H, J=10.5Hz, J=1.5Hz), 4.99 (dd, 1H," J=17.3Hz, J=1.5Hz), 2.40 (m, 2H), 
2.19 (s, 3H), 1.20 (s, 3H), 1.12 (s, 3H); mass spectrum (DCI) m/z 384 (M + 1). 
Anal. Calcd for C26H25NO2: C, 81.43; H, 6.57; N, 3.65. Found: C, 81.24; H, 6.62; N, 

35 3.66. 
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Example 327 

2.j-d i hvdro-10-CYano- < i-n-nm nfnvl)-7 7 ^trim ethvl- lH - n ibenrnpvr^ p 

A magnetically stirred mixture of triflate 3C (195 mg, 0.419 mmol), 36 mg (0.031 
mmol) of tetrakis(triphenylphosphine)palladium(0) and zinc cyanide (36 mg, 0.31 mmol) in 
dry dioxane (4.0 mL) and water (1.0 mL) was heated at 80°C for 48h under argon. The 
reaction was allowed to cool to room temperature, was diluted with ethyl acetate (25 mL) 
and washed with satd aq NaCL The aqueous layer was extracted with ethyl acetate (2 x 20 
mL). The combined organic layer was dried (MgS0 4 ), filtered, and concentrated. The crude 
material was chromatographed on silica gel (20 g) using ethyl acetate-hexane (10:90) to give 
product contaminated with starting triflate. The partially pure nitrile was applied to two 10 x 
20 cm, 0.25 mm thick silica gel plates which were eluted five times with EtOAc-hexane 
(5:95). The product band was scraped off and extracted with ethyl acetate to furnish 17.3 
rag (0.0505 mmol, 12%) of desired nitrile: l H NMR 8 7.87 (d, 1H, J=8.5Hz), 7.46 (dd, 
15 1H, J=7.5Hz, J=1.5Hz), 7.27 (t, 1H, J=7.8Hz), 7.19 (dd, 1H, J=8.1Hz, J=1.4Hz), 6.71 
(d, 1H, J=8.5Hz), 6.57 (m, 1H), 5.90 (dd, 1H, J=10Hz, J=3.6Hz), 5.82 (m, 1H), 5.49 
(m, 1H), 5.04 (dm, 1H, J=10.5Hz), 4.98 (dm, 1H, J=17.3Hz), 2.38 (m, 1H), 2.30 (m, 
1H), 2.19 (s, 3H), 1.20 (s, 3H), 1.19 (s, 3H); mass spectrum (APCI) m/z 343 (M + 1); 
Calcd for C23H22N2O: 342.1732. Found: 342.1730. 



20 



Example 328 

2,5-dihvdro- 1 0-carbo*y-5-(3-nnwn vn-2.2.4-trimeth v i- 1 H-n ibenzocyj aoflG A - 

flquinoline 

A magnetically stirred mixture of die Example 4 (3 1 mg, 0.082 mmol) and sodium 
i cyanide (5 1 mg, 0.78 mmol) in dry dimethylsulfoxide (2.5 mL) was heated at 1 10°C for 5h 
under argon. The reaction was allowed to cool to room temperature, was diluted with satd 
aq NaCl and extracted with ethyl acetate (5 x 20 mL). The combined organic layer was dried 
(MgS04), filtered, and concentrated. The crude material was applied to two 10 x 20 cm, 
0.25 mm thick silica gel plates which were eluted twice with EtOAc-hexane (10:90), then 
EtOAc-hexane (50:50) three times. The product band was scraped off and extracted with 
ethyl acetate to furnish 16 mg (0.044 mmol, 54%) of desired carboxylic acid as a viscous 
syrup: lH NMR 5 7.16 (m, 2H), 7.02 (d, 1H, J=8.5Hz). 6,98 (dd, 1H, J=5.5Hz, 
J=3.7Hz), 6.58 (d, 1H, Jp8.5Hz). 6.29 (m, 1H), 5.82 (m, 2H). 5.45 (s, 1H), 5.05 (dd, 
1H, J=10.5Hz, J=1.5Hz), 4.98 (dd, 1H, J=17.3Hz, J=1.5Hz), 2.30 (m, 2H), 2.18 (s, 
3H), 1.20 (s, 3H), 1.16 (s, 3H); mass spectrum (APCI) m/z 362 (M + 1). 
Anal. Calcd for C23H23NO3: C, 76.43; H, 6.41; N, 3.88. Found: C, 76.24; H 6 46- N 
3.66. 
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Example 329 

2.5-dihvdro-10-( , 2-hvdrnxvmethvn-5-n-prnpenvn-2.2 4.tri mefhvl.1H. 
f 1 lbenzopvranon.4-flquino1inft 
To a magnetically stirred solution of example 4 (32 mg, 0.085 mmol) in dry 
methylene chloride (3 mL), cooled to -78°, was added dropwise 1.0M diisobutylaluminum 
hydride in cyclohexane (0.400 mL, 0.40 mmol) under dry argon. The temperature of the 
reaction was allowed to rise to 0°C. After 3.5h, the reaction was quenched by addition to 
aqueous Rochelle's salt and the layers were separated. The aqueous layer was extracted with 
ethyl acetate (3 x 40 mL). The combined organic layer was dried (MgS04), filtered, and 
concentrated. The crude material was applied to two 10 x 20 cm, 0.25 mm thick silica gel 
plates which were eluted with hexane, then EtOAc-hexane (10:90) three times. The product 
band, was scraped off and extracted with ethyl acetate to furnish 27 mg (0.078 mmol, 91%) 
of desired alcohol as a viscous syrup: NMR 8 7.47 (d, 1H, J=8.5Hz), 7. 14 (m, 2H), 
6.80 (dd, 1H, J=7.3Hz, J=1.8Hz), 6.64 (d, 1H, J=8.5Hz), 6.17 (m, 1H), 5.81 (ddm, 1H, 
J=10.5Hz, J=17.1Hz), 5.73 (dd, 1H, J=3.4Hz, J=10.5Hz), 5.46 (m, 1H), 5.32 (dd, 1H, 
J=6.3Hz, J=4.2Hz), 5.02 (dm, 1H, J=10.5Hz), 4.94 (dm, 1H, J=17.1Hz), 4.62 (m, 2H), 
2.30 (m, 2H), 2.17 (s, 3H), 1.19 (s, 3H), 1.16 (s, 3H); mass spectrum (ESI) m/z: 348 (M 
+ 1); Calcd for C23H25NO2: 347.1885. Found: 347.1897. 

Example 330 

2.5•d i hYd^0-10-f0^mY^^5-(3-n^OPenvlV??4-trimethv1-lH .^nhen7.npvrnnof3.4■^qninnlin ft 

A magnetically stirred mixture of the Example 329 (185 mg, 0.532 mmol) and 
tetrapropylammonium perruthenate (205 mg, 0.583 mmol) in dry methylene chloride (10 
mL) was stirred for 1.5h under argon. The reaction was filtered through celite, the filter pad 
was washed with ethyl acetate and the filtrate was concentrated. The crude material was 
chromatographed on silica gel (20 g) using EtOAc-hexane (10:90) to furnish 144 mg (0.417 
mmol, 78%) of desired aldehyde: ] H NMR 8 10.11 (s, 1H), 7.45 (dd, 1H, J=7.8Hz, 
J=1.2Hz), 7.29 (t, 1H, J=7.8Hz), 7.16 (dd, 1H, J=7.8Hz, J=1.4Hz), 6.84 (d, 1H, 
J=8.5Hz), 6.70 (d, 1H, J=8.5Hz), 6.53 (m, 1H), 5.91 (dm, 1H, J=10.0Hz), 5.84 (m, 
1H), 5.51 (s, 1H), 5.05 (dm, 1H, J=10.5Hz), 4.97 (dm, 1H, J=17.3Hz), 2!40 (m, 2H), 
2.21 (s, 3H), 1.22 (s, 3H), 1.18 (s, 3H); mass spectrum (APCI) m/z 346 (M + 1); Calcd 
for C23H23NO2: 345.1729, Found: 345.1732. 
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Example 331 

Z.g-dihYdro-lQ-aminomprhvi-s-n-prnpenvn^.a^-trimeth v i-iH-rii^ n ynpvrannp^ 

flquinoline 

5 To a magnetically stirred solution of Example 330 (40 mg, 0. 1 1 6 mmol) and 

ammonium acetate (77 mg, 1.0 mmol) in dry methanol (10 mL) was added sodium 
cyanoborohydride (14 mg, 0.23 mmol) under nitrogen. After 5h, the reaction was quenched 
by addition-to 10% sodium carbonate and extracted with ethyl acetate (3 x 40 mL). The 
combined organic layer was dried (MgSC>4), filtered, and concentrated. The crude material 

10 was applied to two 10 x 20 cm, 0.25 mm thick silica gel plates which were eluted with 
hexane, then EtOAc-hexane (20:80) four times. The product band was scraped off and 
extracted with ethyl acetate to furnish 8.0 mg (0.023 mmol, 20%) of desired amine as a 
viscous syrup: *H NMR 8 7.55 (d, 1H, J=8.5Hz). 7.14 (m, 2H), 6.80 (dd, 1H, J=7.3Hz, 
J=1.8Hz), 6.64 (d, 1H, J=8.5Hz), 6.17 (m, 1H), 5.81 (ddm, 1H, J=10.5Hz, J=17.1Hz), 

15 5.73 (dd, 1H, J=3.4Hz, J=10.5Hz), 5.46 (m, 1H), 5.02 (dm, 1H, J=10.5Hz), 4.94 (dm, 
1H, J= 17.1 Hz), 4.62 (m, 2H), 3.88 (m, 2H), 2.30 (m, 2H), 2.17 (s, 3H), 1.19 (s, 3H), 
1.16 (s, 3H); mass spectrum (ESI) m/z: .347 (M + 1); Calcd for C23H26N2O: 346.2045. 
Found: 346.2047. 

20 Example 332 

2 . 5-dihYdro-10-methoxYmet bvl.5-n - p rope n vn-2.2.4-trimethvl-m-riihen7npvr a nnr3 4. 

flquinoline 

To a magnetically stirred solution of Example 329 (26 mg, 0.075 mmol) in dry THF 
(2.0 mL), cooled in an ice bath, was added 0.14 mL of 1M potassium hexamethyldisilazide 

25 in hexane under argon. Methyl iodide (13.8 mg, 0.097 mmol) was added and the reaction 
was allowed to slowly come to room temperature. The reaction was quenched with satd aq 
NH4CI and extracted with ethyl acetate (3 x 10 mL). The extracts were dried (MgS04), 
filtered, and concentrated. The crude material was applied to three 10 x 20 cm, 0.25 mm 
thick silica gel plates which were eluted four times with EtOAc-hexane (5:95). The product 

30 band was extracted using EtOAc to furnish 25 mg (0.069 mmol, 92%) of desired methyl 
ether: »H NMR 5 7.34 (d, 1H, J=8.5Hz), 7.11 (m, 2H), 6.85 (dd, 1H, J=7.1Hz, 
J=2.4Hz). 6.64 (d, 1H, J=8.5Hz), 6.20 (m, 1H), 5.81 (dm, 1H, J=10.2Hz), 5.75 (m, 
1H), 5.46 (s, 1H), 5.02 (dm. 1H, J=10.2Hz), 4.93 (dm, 1H, J=17.3Hz), 4.61 (d, 1H, 
J=l 1.2Hz), 4.43 (d, 1H, J=11.2Hz), 3.37 (s, 3H), 2.33 (m, 1H), 2.27 (m, 1H), 2.17 (s, 

35 3H), 1.19 (s, 3H), 1.17 (s, 3H); mass spectrum (ESI) m/z 362 (M + 1); Calcd for 
C24H27NO2: 361.2042. Found: 361.2047. 
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Example 333 
Example 333A 

Example 7 and trifluoromethanesulfonic anhydride were processed as in Example 
3C to provide the desired triflate. 
MS (ESI) m/z 502 (M+H) +. 



Example 333 

2,5-d i hYdrQ-10-ftthPnYl-?-phPnvl-? ? 4-trimethvMH-rnhen zor,vrannr3 4.f) T ,; n ^ |inf 
Example 333A and vinyl tributylstannane were processed as in Example 5 to provide 
the desired compound. 

15 MS (DCI/NH3) m/z 380 (M+H)+; 

1H NMR (300 MHz, CDCI3) 5 7.30-7.1 1 (m, 6 H), 7.02-6.89 (m, 3 H), 6.78 (s, 1 H), 
6.76-6.68 (m, 2 H), 6.32 (br s T 1 H), 5.72 (br d, 7=1 1.4 Hz, 1 H), 5.40 (br s. 1 H), 5.30 
(br d, 7=15.9 Hz, 1 H), 1.81 (s, 3 H), 1.26 (s, 3 H), 1.15 (s, 3 H); 
13C NMR (125 MHz, DMSO) 5 151.3, 145.7, 138.8. 137.3, 133.3, 133.0, 131.2, 128.5 
(2), 128.3, 128.2, 128.0 (2), 127.8, 127.4, 126.6, 123.9, 120.8, 118.1, 116.2, 114 5 
113.6, 75.3, 50.0, 30.0, 28.7, 23.2; 
HRMS (FAB) calcd m/z for C27H25NO: 379.1936 (M)+. Found: 379.1924. 

Example 334 

25 2.5-dihYdro- 1 0-^hYnvl-5-ph,»nvl-2.2.4-tri m prhvl. 1 H -f 1 Ihenznpvr.nnn^-ng ninnlin. 

Example 333A and (trimethylsilyl)acetylene were processed as in Example 6A and 
Example 6 to provide the desired compound. 
MS (DCI/NH3) m/z 378 (M+H) + ; 

1H NMR (300 MHz, DMSO) 8 8.32 (d, 7=8.8 Hz, 1 H), 7.27-7.16 (m, 5 H), 7.01 (dd, 
7=8.7, 1.8 Hz, 1 H), 6.83 (t, 7=8.6 Hz, 1 H), 6.84-6.79 (m, 1 H), 6.81 (br s, 1 H), 6.74 
(d, 7=8.6 Hz, 1 H), 6.42 (br s, 1 H), 5.41 (br s, 1 H), 4.38 (s, 1 H), 2.03 (s, 3 H), 1.24 
(s,3H), 1.18 (s, 3H); 

13C NMR (125 MHz, DMSO) 8 150.9, 146.4, 138.8, 133.1, 130.7, 128.6, 128.2 (2), 
128.0 (2), 127.9, 127.4. 126.6, 126.5, 126.4. 126.3, 118.3, 117.6, 117.5, 115.7, 113.4,' 
35 84.3, 75.1, 50.0, 30.0, 28.8, 23.2; 

HRMS (FAB) calcd m/z for C27H23NO: 377.1780 (M)+. Found: 377.1779. 
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Example 335 

methy l 2. g-d i hYdrO- . 5-nhePvl-2.2.4-trimethvl-1H-fnhenznnvrnnnn d -nqmr,^.]^ 

carhoxvlate 

5 Example 333A was processed as in Example 4 to provide the desired compound, 

mp 150-2 °C; 

MS (DCI/NH3) m/z 412 (M+H) + ; 

1H NMR (300 MHz, DMSO) 5 7.36-7.30 (m, 2 H), 7.28-7.17 (m, 3 H), 7.12-7.01 (m, 2 
H), 6.93-6.88 (m, 2 H), 6.84 (d, 7=8.7 Hz, 1 H), 6.70 (d, 7=8.9 Hz, 1 H), 6.40 (br s, 1 
10 H), 5.40 (br s, 1 H), 3.79 (s, 3 H), 1.81 (s, 3 H), 1.26 (s, 3 H), 1.17 (s, 3 H); 

13C NMR (125 MHz, DMSO) 8 169.9, 151.2, 146.1, 138.3, 132.5, 130.3, 128.8 (2), 
128.1, 128.0 (2), 127.7.. 127.4. 127.0. 126.6, 124.9. 122.9 ; 119.6, 117.7. 117.5. 114.2, 
75.7. 52.2, 50.0, 30.0, 28.6, 23.2; 

Anal, calcd for C27H25NO3: C, 78.81; H, 6.12; N, 3.40. Found: C, 78.84; H, 6.25; N, 
15 3.24. 

Example V>>f, 

2.5-dihYdrO-10-fhvdroxvmethvlV < i-nhenvl-2.2.4-tri methvl-1H-r nhenznpvrannH 4- 

flqumoline 

20 To a solution of Example 335 (136 mg, 0.330 mmol) in anhydrous CH2CI2 (12 mL) 

at -50 °C was added Dibal-H (1.65 mL of a 1.0 M solution in heptane, 1.65 mmol). The 
resulting orange solution was wanned gradually to 0 °C over a 30 min period, then was 
stirred at 0 °C for 2 h. EtOAc (5 mL) was then added to the soludon at 0 °C to quench the 
excess Dibal-H reagent (indicated by a color change of the soludon from orange to light 

25 yellow) and the reaction mixture was then treated with saturated aqueous NH4CI (5 mL). 
The reacdon mixture was partitioned between EtOAc (40 mL) and saturated aqueous 
RocheUe's salt (sodium potassium tartrate; 35 mL) and the resulting mixture was sdrred 
vigorously until a clear separation of layers was observed (ca. 1 h). The layers were 
partitioned and the aqueous layer was extractedwith EtOAc (15 mL). The organics were 

30 combined and were washed with brine (10 mL) and then were dried (Na 2 S0 4 ). Filtration 
and concentration gave the desired compound (1 16 mg, 0.302 mmol, 92%) as a colorless 
foamy solid. 

MS (DCI/NH3) m/z 384 (M+H)+; 

1H NMR (300 MHz. DMSO) 6 7.58 (d, 7=8.9 Hz, 1 H). 7.23-7.11 (m, 5 H), 6.98 (dd. 
35 7=8.7, 1.7 Hz, 1 H), 6.84 (t. 7=8.7 Hz. 1 H), 6.76 (br s, 1 H), 6.75 (d, 7=8.6 Hz, 1 H), 
6.69 (dd, 7=8.7, 1.8 Hz, 1 H), 6.26 (br s, 1 H), 5.40 (br s, 1 H), 5.37 (dd, 7=6.0, 4.0 
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Hz, 1 H), 4.65 (dd, 7=11.5, 6.0 Hz. 1 H), 4.54 (dd, 7=11.6, 4.4 Hz, 1 H) 1 80 (s 3 H) 
1.24 (s, 3 H), 1.17 (s, 3H); 

13C NMR (125 MHz. DMSO) 5 151.0, 145.6, 139.0, 137.0. 133.1. 131.4. 128.4 (2), 
128.1, 128.0 (2), 127.7, 127.6, 126.2, 124.8, 123.7, 118.6. 118.0, 116.0, 113.9. 75 l' 
5 61.9, 49.9, 29.9. 28.7. 23.3; 

Anal, calcd for C26H25NO2: C, 81.43; H, 6.57; N, 3.65. Found: C, 81.53; H, 6.86; N 
3.41. 

Example 337 

10 2^dihydrP-10-formyM- p h env1^ 

To a solution of Example 336 (50 mg, 0.130 mmol) in CH 2 C1 2 (6 mL) at 23 °C was 
added a solution of tetrapropylammonium perruthenate (60 mg, 0.16 mmol) in CH2CI2 (14 
mL). After 15 min, the reaction mixture was filtered through a small plug of silica gel, 
• rinsing with CH 2 C1 2 followed by 1 : 1 EtOAc-hexanes. The filtrate was concentrated to give 
15 a gold syrup which was purified by preparative thin layer chromatography (elution with 3% 
ErtDAc/toluene) to afford the desired product (19 mg, 0.050 mmol, 38%) as a pale yellow 
foam. 

MS (DCI/NH3) m/z 382 (M+H)+; 

1H NMR (300 MHz. DMSO) 5 10.13 (s, 1 H), 7.31 (dd, 7=8.8, 1.9 Hz, 1 H), 7.28-7.16 
(m, 5 H), 7.12 (d, 7=8.7 Hz, 1 H), 7.05 (dd, 7=8.7, 2.0 Hz, 1 H). 6.95 (d, 7=8.8 Hz, 1 
H), 6.92 (br s, 1 H). 6.81 (d. 7=8.8 Hz, 1 H), 6.59 (br s, 1 H). 5.43 (br s, 1 H). 1 85 (s 
3H), 1.27 (s, 3 H), 1.18 (s, 3 H); 

!3C NMR (125 MHz. DMSO) 5 191.4, 151.9, 146.8, 138.3, 133.2, 131.5, 13L4, 130.8, 
128.6 (2), 128.1 (2), 128.0. 127.2. 126.6. 121.5. 121.4. 118.1. 115.5. 114.2 (2), 75.8,' 
25 50.2. 30.1. 29.0. 23.1; 

HRMS (FAB) calcd m/z for C26H24NO: 382. 1807 (M+H) + . Found: 382. 1816. 

Example 338 

2.^ihvdro-i0-fm>»thoxYmethvivs^ 
30 flquinpling 

To a solution of Example 336 (22 mg, 0.057 mmol) in THF (2.0 mL) at 0 °C was 
added KHMDS (1 10 mL of a 0.5 M solution in toluene, 0.057 mmol). After 15 min, a 
solution of iodomethane was added as a solution in DMF ( 100 mL of a solution of 8 1 mg 
iodomethane in 1 .0 mL DMF, 0.057 mmol) was added and the solution was stirred 
35 additionally at 0 °C for 30 min, the cooling bath was removed, and the reaction was stirred 
additionally at 23 °C for 1.5 h. The reaction was then quenched with water (3 mL) and was 
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extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with brine (5 
mL), then were dried (MgS04), and were concentrated in vacuo to provide a brown oil. 
Purification of this residue by preparative thin layer chromatography (elution with 10% 
EtOAc/hexanes) afforded the desired product (15 mg, 0.038 mmol, 66%) as a colorless 
5 foam. 

MS (DCI/NH3) m/z 98 (M+H)+; 

l H NMR (300 MHz, DMSO) 6 7.40 (d, 7=8.9 Hz, 1 H), 7.19-7.10 (m, 5 H), 6.97-6.92 
(m, 1 H), 6.94 (s, 1 H), 6.77-6.70 (m, 3 H), 6.29 (br s, 1 H), 5.39 (br s, 1 H), 4.58 (d, 
7=11.1 Hz, 1 H), 4.39 (d, 7=11.1 Hz, 1 H), 3.28 (s, 3 H), 1.81 (s, 3 H), 1.26 (s, 3 H), 
10 1.17 (s, 3 H); 

" • 13 C NMR (125 MHz, DMSO) 5 151.0, 145.7. 138.8, 132.9, 132.6, 131.5, 128.4 (2), 
127.8 (2), 127.8, 127.7, 127.5, 126.1. 125.7, 124.4, 118.3, 117.9, 116.6, 113.9, 75.2, 
72.5, 57.2, 49.9, 29.9, 28.7, 23.3; 

HRMS (FAB) calcd m/z for C27H27NO2: 397.2042 (M) + . Found: 397.2039. 

15 

Example 339 

2.5-dihvdrO-10-ethenvl-5-Oxo-7 2.4-trimftthv1-1 H-fnbenznpvranon.4-f1r 3 Minnlin < » 
Example 3C and vinyl tributylstannane were processed as in Example 5 to provide 
the desired compound. 
20 mp 218-224 °C; 

MS (DCI/NH3) m/z 3 1 8 (M+H) + , 335 (M+NH4) + ; 

!H NMR (300 MHz, DMSO) 8 7.88 (d, 7=8.8 Hz, 1 H), 7.38 (dd, 7=8.8, 6.6 Hz, 1 H), 
7.29 (s, 1 H). 7.28 (d, 7=8.6 Hz, 1 H), 7.19 (dd, 7=17.3, 11.1 Hz, 1 H), 7.13 (d, 7=8.7 
Hz, 1 H), 7.03 (br s, 1 H), 5.75 (dd, 7=17.3, 1.2 Hz, 1 H), 5.52-5.47 (m, 2 H), 1.97 (s, 
25 3 H), 1.24 (s,6 H); 

»C NMR (125 MHz, CDCI3) 5 160.1, 150.0, 145.4, 138.5, 136.3, 132.2, 131.0, 127.1, 
126.7, 126.6, 125.5, 124.1, 119.9, 118.5, 117.2, 115.9, 115.7, 50.0, 27.9 (2), 21.0; 
Anal, calcd for C21H19NO2: C, 79.47; H, 6.03; N, 4.41. Found: C, 79.28; H, 5.97; N, 
4.20. 

30 

Example 340 

5-f3-CVClohexenvlV2.5-riihv^rn.l0.ethenv]-2.2. ^trimethvl-1H-rnhftn7.npvrnnnf^ 4- 

flquinpline 

To a magnetically stirred solution of Example 339 (100 mg, 0.300 mmol) and 3- 
35 (trimethylsilyl)cyclohexene (139 mg, 0.900 mmol) in CH 2 CI 2 (6 mL) at -78 °C was added 
freshly distilled BF 3 »OEt 2 (80 mL, 0.600 mmol). The resulting greenish brown solution 
was stirred at -78 °C for 15 min then slowly warmed to 23 °C with continued stirring over a 



-222- 



WO 99/41256 



PCT/US99/03127 



period of 1 h. The reaction mixture was poured into 10% NaHC(D3 solution (10 raL) and 
extracted with EtOAc (2 x 20 mL). The combined organic portions were washed with brine 
(8 mL) and were dried (Na2S04). Filtration and concentration gave a brown residue which 
was purified via flash chromatography (elution with 5% EtOAc/hexanes) to give the desired 
5 product as a tan foam (356 mg, 0. 186 mmol, 62%). 
MS (DCI/NH3) m/z 384 (M+H) + ; 

lH NMR (300 MHz, DMSO) (data for major syn diastereomer) 5 7.30 (d, 7=8.0 Hz, 1 H), 
7.16-6.97 (m, 3 H), 6.95-6.88 (m, 1 H), 6.67 (d. 7=8.0 Hz, 1 H), 6.42 (br s, 1 H), 5.82- 
5.60 (ra, 3 H), 5.52-5.44 (m, 2 H), 5.33 (d, 7=7.6 Hz, 1 H), 2.40-2.26 (m, 1 H), 2.17 (s, 
10 3 H), 2.05-1.82 (m, 2 H), 1.70-1.53 (m, 2 H), 1.32 (s, 3 H), 1.31-1.07 (m, 2 H), 1.05 
(s,3H); 

NMR (125 MHz, CDCI3) 5 138.8, 134.2, 129.3 (2), 128.1 (2), 127.9 (2), 126.7, 
121.3, 116.4. 114.1, 37.2, 37.0, 34.7, 31.6, 30.2, 27.2, 26.1, 25.2, 24.7, 22.6, 24.1, 
21.8 (2), 20.5, 14.1; 

15 Anal, calcd for C27H29NO: C, 83.57; H, 7.66; N, 3.60. Found: C, 83.55; H, 7.38; N, 
3.45. 

Example 341 

2.5-dihvdrp- ] Q-ethcnvl-5-r 1 -methvl-3-cvclohexenvM-2.2 .4-trimgrhvl- 1 ff . 
20 f nbenzopvranor3.4-f1quinn1ine 

Example 339 and 3-(dimethylphenylsilyl)-3-methylcyclohexene were processed as 
in Example 339 to provide the desired compound, 
mp 198-201 °C; 

MS (DCI/NH3) m/z 398 (M+H) + ; 

25 l H NMR (300 MHz, DMSO) (data for major syn diastereomer) 8 7.30 (d, 7=7.9 Hz, 1 H), 
7.16-7.00 (m, 3 H), 6.92 (dd, 7=7.1, 2.6 Hz, 1 H), 6.66 (d, 7=8.0 Hz, 1 H), 6.39 (br s, 1 
H), 5.73 (d, 7=12.4 Hz. 1 H), 5.52-5.41 (m/3 H), 5.32 (d, 7=10.2 Hz, 1 H), 2.33-2.22 
(m, 1 H), 2.14 (s, 3 H), 1.91-1.70 (m, 1 H), 1.87-1.65 (m, 1 H), 1.63-1.51 (m, l.H), 
1.60 (s, 3 H), 1.34-1.15 (m, 2 H), 1.31 (s, 3 H), 1.13-0.98 (m, 1 H), 1.04 (s, 3 H); 

30 Anal, calcd for C28H31NO: C, 84.59; H, 7.85; N, 3.52. Found: C, 84.46; H, 7.81; N, 
.3.37. 

Example 342 

2,5-d i hydro- < >-(3-rronenvl)-10-melhvllhio-2.2.4-trimethvl-1H-nihen7 o pvranor3.4- 
35 f)quinoline 

To a magnetically stirred solution of Example 3B (120 mg, 0.390 mmol) in 
anhydrous DMF (1.0 mL) at 0 °C was added sodium hydride (17 mg of a 607o dispersion in 
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mineral oil, 0.430 ramol). The mixture was stirred under an atmosphere of nitrogen until 
evolution of hydrogen had ceased (1 h). Solid dimethylthiocarbamoyl choride (64 mg, 
0.520 mmol) was then introduced in a single portion and stirring was continued at 0 °C for 
30 min. The cooling bath was removed and the mixture heated at 80 °C for 45 min. The 
reaction mixture was then poured into 1% NaOH (10 mL) and extracted with EtOAc (2 x 25 
mL). The combined organics portions were washed with water (3x5 mL) and with brine 
(3 mL) then dried (MgSC>4), filtered and concentrated. The resulting brown residue was 
purified Hash chromatography (elution with 25% EtOAc/hexanes) to provide the resulting 
thionocarbamate (43 mg, 0. 109 mmol, 28%) as a yellow solid. 
MS (DCI/NH3) m/z 348 (M+H) + . 

The compound prepared above (113 mg, 0.280 mmol) was placed in an open vial 
and immersed in a Woods metal bath heated to 270-280 °C for 6 min. The reaction was 
cooled and the resulting dark brown residue was purified flash chromatography (gradient 
elution: 2O%£40% EtOAc/hexanes) to provide the thermally rearranged thiocarbamate 
product (67 mg, 0.165 mmol, 59%) as a yellow solid. 
MS (DCI/NH3) m/z 348 (M+H)+. 

To a solution of the rearranged product (500 mg, 1.26 mmol) in anhydrous toluene 
(70 mL) at -78 °C under N 2 was added dropwise Dibal-H (2.02 mL of a 1.0 M solution in 
heptane, 2.02 mmol) maintaining the temperature at -78 °C. The resulting orange-red 
solution was stirred at -78 °C for 1.5h at which time a TLC of an aliquot (quenched with 
satd. ammonium chloride) indicated conversion to desired product.. Some lower R f 
material (diol resulting from over-reduction) was also observed. EtOAc (10 mL) was added 
to the solution at -78 °C to quench the excess DIBAL-H reagent (indicated by a color change 
of the solution from orange-red to light yellow), followed by addition of saturated aqueous 
NH4CI solution (15 mL). The reaction mixture was partitioned between EtOAc (150 mL) 
and aqueous Rochelle's salt (sodium potassium tartrate, 40 mL) and the resulting mixture 
was'stirred vigorously until a clear separation of layers was observed. The layers were 
separated and the organic layer was washed with brine (20 mL), was dried (Na 2 S0 4 ), and 
was filtered. Removal of solvent gave the lactol as a light yellow foam (512 mg) which was 
used without further purification. 

The lactol was dissolved in MeOH (30 mL) at 23 0 C and /?-TsOH-H 2 0 (50 mg, 
25% w/w) was added portionwise as a solid. The mixture was stirred for 14 h at 23 0 C and 
then was quenched with saturated aqueous sodium bicarbonate (10 mL) and was extracted 
with EtOAc (2 x 50 mL). The organics portions were combined and were washed with 
brine (20 mL) and were dried (Na 2 S0 4 ). Filtration and concentration provided a yellow 
residue which was purified by flash chromatography (elution with 5% EtOAc/CH 2 Cl 2 ) to 
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provide the product methylacetal (157 mg. 0.416 mmol, 33% over two steps) as a yellow 
foam. 

MS (DCI/NH3) m/z 379 (M-OCH 3 )+. 

The lactol prepared above and aUyltrimethylsilane were processed as in Example 2 to 
5 give a C-5 allyl compound. 

MS (DCI/NH3) m/z 42 1 (M+H)+ 

Example 343 

2,5-dihYdro-5-f3-prppenyn-10 mPthvlthio-7 ? 4-trim.thvi.m. r . 1tTn7 ~ rv rin nn 1 

} flquinoline 

A suspension of the thiocarbamate (249 mg, 0.590 mmol) and KOH (90 mg, 1 20 
mmol) in ethylene glycol (6 mL) containing water (1.5 mL) was heated at reflux 
(homogeneous solution) for 1.5 h. The solution was cooled and poured onto ice (10 g) 
The mixture was acidified (pH 4) with 10% HC1 and was then extracted with CH 2 C1 2 (2 x 
20 mL). The extracts were dried (Na 2 S0 4 ), were filtered, and were concentrated The 
resulting residue was purified by flash chromatography (elution with 5% EtOAc/CH 2 Cl 2 ) to 
prov.de nearly homogeneous thiophenol adduct (183 mg) as an off-yellow solid that was 
used immediately: H NMR (300 MHz, DMSO-4;) 5 7.72 (d, 7=8.0 Hz. 1 H), 7 08 (dd 
7=7.6, 1.1 Hz, 1 H), 6.96 (t, 7=7.5 Hz, 1 H), 6.67 (d, 7=8.1 Hz, 1 H), 6.63 (dd 7=7 5 
1.2 Hz, 1 H), 6.28 (br s, 1 H), 5.88-5.70 (m, 2 H), 5.47 (br s, 1 H), 5.41 (s, 1H)."5 03* 
(dd, 7=13.2, 1.3 Hz, I H), 4.98 (dd, 7=18.4, 1.3 Hz, 1 H), 2.48-2.21 (m, 2 H), 2.17 (s 
3 H), 1.20 (s, 3 H), 1.17 (s, 3 H); MS (DCI/NH3) m/e 350 (M+H)+ 

A solution of the crude thiophenol (183 mg) in DMF (10 mL) at 0 °C was treated 
with cesium carbonate (50 mg. 0. 153 mmol). After 10 min, a solution of iodomethane (25 
mg, 0. 176 mmol) in DMF (0.7 mL) was added, and the solution was stirred at 0 °C for 30 
min then at 23 °C for 2 h. The mixture was diluted with 1:1 EtOAc-hexane (100 mL) and 
was washed with water (3 x 25 mL) then washed with brine (25 mL). The organic portion 
was dned (Na 2 S0 4 ), was filtered, and was concentrated. The resulting residue was 
purified by flash chromatography (elution with 5% EtOAc/hexanes) to provide the thioether 
(65 mg, 0.179 mmol, 34%) as an off-yellow solid: 'H NMR (300 MHz. DMSO-d 6 ) 5 7 82 
(d. 7=8.1 Hz, 1 H), 7.1 1 (t, 7=7.6 Hz, 1 H), 6.98 (br d, 7=7.7 Hz, 1 H), 6.72 (br d 
7=7.6 Hz, 1 H), 6.62 (d, 7=8.0 Hz, 1 H). 6.27 (br s, 1 H), 5.88-5.70 (m. 2 H). 5 47 (br 
s, 1 H), 5.03 (dd, 7=13.3, 1.1 Hz, I H), 4.99 (dd, 7=18.3, LI Hz, 1 H), 2.47 (s, 3 H) 
2.46-2.33 (m, 1 H), 2.32-2.22 (m, 1 H), 2.18 (s, 3 H), 1.21 (s, 3 H), 1.17 (s, 3 H); MS 
(CI/NH3) m/e 364 (M+H) + . 
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Example 344 

(t/^Z.^dihYdrO-^-acetamidnhutanovloxyV lO-methoxv-a^^-trimerFivl-.l-allvl-IH- 

f nbenzopvranor3.4-nquinoline 

MS (APCI) m/z 491 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 8 7.94 (t. 1H), 7.84 (d, 1H), 6.88 (d, 1H), 6.67 (d, 
1H), 6.64 (d. 1H), 6.21 (s, 1H), 5.87-5.78 (m, 2H), 5.46 (s, 1H), 5.06-4.96 (m, 2H), 
2.60 (s, 2H), 2.16 (dt, 2H), 2.62 (t, 2H), 2.21-2.27 (m, 2H), 2.18 (s, 2H). 1.82 (s, 2H), 
1.79 (m,.2H), 1.18 (s, 2H), 1.17 (s, 2H). 

Example 345 

lQ-fdin»Oromethoxv)-2^-dihvdro-5-phenv1- 2 .2.4-trimethvl-1H-ri1h ffn7 n r v ran »p 4. 

flquinoline 

Example 7 and bromodifluoromethane were processed as in Example 8A to provide 
the desired compound. 
MS (CI/NH3) m/z 420 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 5 7.80 (s, J=8.8 Hz, 1 H), 7.26-7.15 (m, 5 H), 7.16-7.13 
(m, 1 H), 6.97 (t, J=8.1 Hz, 1 H), 6.82 (br s, 1 H), 6.74 (d, J=8.9 Hz, 1 H), 6.72-6.67 
(m, 1 H), 6.38 (br s, 1 H), 5.39 (br s, 1 H), 1.82 (s, 3 H), 1.24 (s, 3 H), 1.15 (s, 3 H); 
HRMS (FAB) calcd m/z for C26H23F2NO2: 419.1697 (M) + . Found: 419. 1714. 

Example 346 

10-(bromodinur)rnmf»fhnxvV2.5-dihv dro-5-phenvl-2.2.4-trim^^hy) . 
lH-mhen7.npvranor3.4- flquinoline 

MS (ESI) m/z 498 (M+H) + 

'H NMR (300 MHz, DMSO-d 6 ) 5 7.68 (s, J=8.8 Hz, 1 H), 7.25-7.14 (m, 5 H), 7.03 (t, 
J=8.2 Hz, 1 H), 6.89-6.84 (m, 1 H), 6.85 (br s, 1 H), 6.83-6.79 (m, 1 H), 6.74 (d, J=8.6 
Hz, 1 H), 6.46 (br s, 1 H), 5.40 (br s, 1 H), 1.81 (s, 3 H), 1.25 (s, 3 H), 1.15 (s, 3 H); 
13 C NMR (125 MHz, DMSO-d 6 ) 8 152.34, 146,44, 145.97, 138.38, 133.02, 130.51, 
128.61 (2), 128.07, 127.92 (2), 127.33, 126.86 (2), 119.16, 117.82, 116.68, 115.84, 
115.32, 114.28, 114.12, 75.60, 49.93, 29.90, 28.72, 23.26; 

HRMS (FAB) calcd m/z for C26H 2 2 79 BrF 2 N02: 497.0802 (M+H)+. Found: 497.0790. 
HRMS (FAB) calcd m/z for C26H22 8l BrF2N02: 499.0782 (M+H)+. Found: 499.0793. 
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Example 347 
IfrftromodifluoromcthoxvM-nhffnvi-?^ 

chromenon.4-flquinoline 

MS (ESI) m/z 498 (M+H) + . 

'H NMR (300 MHz, CDC1 3 ) 5 7.88 (s, 7=8.4 Hz, 1 H), 7.31-7.26 (ra, 2 H), 7.19-7.12 
(m, 3 H), 6.95 (t, J=8.1 Hz, 1 H), 6.86-6.78 (m, 2 H), 6.64 (br s, 1 H), 6.58 (d, J=8.5 
Hz, 1 H), 4.94 (s, 1 H), 4.61 (s, 1 H), 4.17 (br s, 1 H), 2.45 (br d, J=12.0 Hz, 1 H), 
2.19 (d, J=12.4 Hz, 1 H), 1.35 (s, 3 H), 1.14 (s, 3 H); 

HRMS (FAB) calcd m/z for C26H 2 2 7 'BrF 2 N02: 497.0802 (M+H) + . Found: 497.0790. 
HRMS (FAB) calcd m/z for C26H22 S1 BrF 2 N02: 499.0782 (M+H) + . Found: 499.0771. 

Example 348 

2 . 5-dihYdrQ-9-hYdroxY-10-methoxv-?. 7 4-trimethvi- < >.rr2 - fluornnhenvnni ft thvn -m. 

f nbenzopvranor3.4-nquinnline 
Example 349 

lQ-methQXy-5-(5-methvliS 0Xaz0l-3 -v l)merh videne-2.5-dihvdm-5-nhenvl-7 2.4-trim^rhvl- 

lH-rnbenzopvranor3.4-flgiiinoIinp. 
Example IF and the lithium anion of 3,5-dimethylisoxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 401 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 5 8.33 (d, 1H, J=8.83 Hz), 7.7-7.5 (m, 1H), 7.22 (t, 1H, 
J=8.09), 7.05 (d, 1H, Jasl.l Hz), 6.85 (s, 1H), 6.79 (d, 1H, J=8.82 Hz), 5.61 (s, 1H), 
5.5 (s, 1H), 3.93 (s. 3H), 2.45 (s, 3H), 1.96 (d, 3H, J=l.l Hz), 1.20-1.30 (s, 6H). 

Example 350 

lH-rilhen7onvrannr3.4-flqiiinnlinp. 
Example IF and the lithium anion of 3,5-dimethylisoxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 401 (M+H)*; 

'H NMR (300 MHz, DMSO-d 6 ), isomer 1: 5 8.38 (d, 1H, J=8.83 Hz), 7.22 (t, 1H. J=8 
Hz), 7.09 (s, 1H), 6.87-6.81 (m. 2H), 6.56 (s, 1H), 5.65 (s, 1H), 5.51 (s, 1H), 3.93 (s, 
3H), 2.28 (s, 3H), 1.95 (s, 3H), 1.29 (s, 3H), 1.26 (s. 3H); isomer 2: 8 8.16 (d, 1H, 
J=8.83 Hz), 7.18 (t, 2H, J=8 Hz), 7.06 (s, 1H), 6.80-6.76 (m, 2H), 6.46 (s, 1H), 5.90 
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(s, 1H), 5.21 (s, 1H), 3.91(s, 3H), 2.08 (s, 3H), 1.84 (s, 3H), 1.26 (s, 3H), 1.12 (s, 
3H). 

Example 351 

lfrmeUioxv-5-f4„5-riimfthvl-1.3^^ 

trimethvl- 1 H-M 1hen7npvranor3.4-flquinnlin<» 
Example IF and the lithium anion of 2,4,5-trimethyloxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 415 (M+H)Y 

'H NMR (300 MHz, DMSO-d 6 ), isomer 1: 58.36 (d, 1H. J=8.82 Hz), 7.24-7.20 (m, 
1H), 6.82 (m, 3H), 6.25 (s, 1H), 5.49 (s, 1H), 3.92 (s, 3H), 2.31 (s, 3H), 2.09 (s, 3H), 
1.28 (s, 3H), 1.2 (m, 6H); 2nd isomer 5 8.09 (d, 1H, J=8.82 Hz), 7.16 (m, 1H), 6.78- 
6.73 (ra, 2H), 5.41 (s, 1H), 5.21 (s, 1H), 3.91 (s, 3H), 2.03 (s, 3H), 1.89 (s, 3H), 1.88 
(s, 3H), 1.25-1.15 (m, 6H). 

Example 352 

l Q-methoxy-5-f6-chlorPPvririin^^ 

rnbenzonvr,innn.4-flqninnlinff 
Example IF and the lithium anion of 6-chloro-2-methylpyridine were processed as 
in Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 431(M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 5 8.35 (d, 1H, J=4.7 Hz), 8.25 (d, 1H, J=8.1 Hz), 7.9 (t, 
1H, J=7.7 Hz), 7.30 (d, 1H, J=7.7 Hz). 7.21 (d, 1H, J=8 Hz), 7.00 (d, 1H, J=8.1 Hz), 
6.8 (dd, 2H, J=8.4, 2.6 Hz), 6.72 (s, 1H), 5.65 (s, 1H), 5.51 (s, 3H), 3.93 (s, 3H), 1.99 
(s, 3H), 1.2 (s, 6H). 

Example 353 

lQ-meth0XV-5-(pvridin-2-vnmefhviH ene-2.5-dihvHro.5-nhenvl-2 ?.4-trimethvl-lH- 

rnhenzonvrnnon.4-flqninnline 

Example IF and the 4-picolinyllithium were processed as in Example IB to provide 
the desired compound. 
MS (DCI/NH3) m/z 397 (M+H) + ; 

l H NMR (300 MHz, DMSO-d 6 ), isomer 1: 8 8.52 (d, 2H, J=6.1 Hz). 8.17 (d.lH, J=8.8 
Hz). 7.2 (t, 1H. J=8.2 Hz). 6.96 (s. 1H), 6.7 (m, 3H), 6.66 (s, 2H). 5.55 (s, 1H). 4.53 
(s. 1H). 3.93 (s. 3H), 1.81 (d, 3H, J=1.4 Hz), 1.27 (s. 6H); isomer 2: 5 8.32 (d. 2H, 
J=6.1 Hz), 8.19 (d, 1H, J=8.8 Hz). 7.17 (t. lH. J=8.2 Hz). 6.99 (s, 1H), 6.77 (m, 3H), 
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6.45 (s, 2H), 5.48 (s, 1H). 5.05 (s, 1H), 3.93 (s. 3H), 1.81 (d, 3H, J=1.4 Hz), 1 27 (s 
6H). 

Example 354 

lQ-meth0XV-5-fhnr-3- ft nvi;H^V7.5.dihvdrn.5-ph en yl-2^4-trim^ Y |. | H . 

fnben7,onvrnnof3.4-nqninn1inf> 
Example IF and the lithium anion of cylopropylmethylbromide were processed as ii 
Example IB to provide the desired compound 
MS (DCI/NH3) m/z 360 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 5 8.16 (d, 1H, J=8.8 Hz), 7.10 (t, 1H, J=7.7 Hz), 6.8- 
6.6 (m, 4H), 6.47 (s, 1H), 5.89-5.75 (m, 1H), 5.41 (s, 1H), 5.10-4.93 (m. 2H), 4.67 (t, 
1H, J=7.5 Hz), 3.88 (s, 3H), 1.97 (d, 3H, J=1.3 Hz), 1.20 (s, 6H). 

Example 355 
l Q-metf]QXY-5-n-methylpronvlidenfi^^ 

fnbenzonvrannr3.4-nqninr.linp 

Example IF and the jec-butyllithium were processed as in Example IB to provide 
the desired compound. 
MS (DCI/NH3) m/z 362 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 8 8.01 (d, 1H, J=8.09 Hz), 7.09 (t, 2H, J=8.09 Hz), 6.7 
(dd, 2H, J=8.5, 2.6 Hz), 6.65 (d, 1H, J=8.46 Hz), 6.37 (d, 1H, J=0.8 Hz), 5.4 (s, 1H), 
3.87 (s, 3H), 1.86 (d, 3H, J=l.l Hz), 1.48 (s, 3H), 1.33 (s, 3H), 1.08 (s, 3H), 0 9 (t 
3H, J=7.3 Hz). 

Example 356 

10-methoxv-5-d-htirvliHpn p ).2,5-dihvrirn-S - nhenvl-2.2.4-trimerhvl-1H - . 
fnbenzopv ranor3.4-nqiiinnline 

Example IF and the n-butyllithium were processed as in Example IB to provide the 
desired compound. 

MS (DCI/NH3) m/z 362 (M+H) + ; ■> 
'H NMR (300 MHz, DMSO-d 6 ) 5 8.14 (d, 1H), 7.07 (t, 1H), 6.67 (m, 3H>, 6.07 (s, 1H), 
5.40 (s, 1H), 4.71 (t, 1H), 3.88 (s, 3H), 2.29 (q, 1H), 2.00 (s, 3H), 1.43-1.36 (m 2H) ' 
1.21 (s, 6H), 0.88 (t, 3H). 
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Example 157 

23=mxkQ=lQ=msshwl ^■tnmethvl-3-oxid ff .5-nh ft nvi.m. rn ^ T17 T .. rnnnn 1 

flauinazoline 

Example 357 A 

8-aminQ-7-hro mO- 1 -mefhoyv -6H-hen7nrc1r-hto m en-fi. on r 
A solution of Example lE(3.0g. 12.0 mmol) in DMF (100 mL) was treated with 
N-bromosuccinimide (2.2 g, 12.0 mmol), stirred for 40 minutes, poured into 900 mL of 
water, stirred for 5 minutes and the resulting solid was collected by filtration and dried to 
give the desired compound. 

Example 357B 

7-bromo- 1 -methoxy-6-nhen vl-ftH-henznrrlrhm ^ en.R.vi^ ^^ 
Example 357A (2.0 g, 6.25 mmol) and phenyllithium were processed as in 
Examples 1G and 1 to provide the desired compound. 



Example 3S7P 

1 -(7-br0rn0- 1 -m^thOXV^-phenvl-fiH-henTnrnlrhrn m en.R.vlVr^ n. | ^ 
Example 357B (1.23 g, 3.22 mmol), tributyl(l-ethoxyvinyl)tin, (1.4 g, 3,86 
mmol), and dichlorobis(triphenylphosphine)palladium (II) (263 mg, 0.322 mmol) in NMP 
(30 mL) were heated at 85 °C for 24 hours under nitrogen. The mixture was partitioned 
between EtOAc and saturated aqueous sodium bicarbonate and filtered through Celite. The 
EtoAc layer was concentrated and the residue was dissolved in acetonitrile, washed 5 X 20 
25 mL with hexanes and concentrated. The resulting residue was treated with a 1:1 volume of 
IN HC1 / THF, stirred for 30 minutes, poured into cold, saturated sodium bicarbonate and 
extracted with EtOAc (5 X 25 mL). The organics were washed with brine, dried (Na 2 S0 4 ) 
and flash chromatographed on silica eluting with 4: 1 hexane/EtOAc to give the desired 
compound. 



Example 357D 

^(7-^^fim0-l-m,fhnx V -6-ph.ny^-6H-ben7orrl^hromen-S-vlV>h ; ,n. V ^ ( .^ ^g 
A solution of Example 357C (700 mg, 2.03 mmol) and hydroxylamine 
hydrochloride (2.45 g, 30.4 mmol) in a mixture of EtOH (70 mL) and pyridine (70 mL) 
was refluxed for 8 hours, cooled and concentrated. The residue was dissolved in EtOAc 
washed with water, brine, dried (Na 2 S0 4 ) and concentrated to provide the desired 
compound without purifiction. 
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Example 1S7 
flquina7.nli n e 

5 Example 357D (700 mg. 1.94 mmol), CuS0 4 (105 mg) and acetic acid (3 drops ) 

were combined in acetone (30 mL) and refluxed for 8 hours. The mixture was cooled 
poured into water and extracted with EtOAc (3 X 50 mL). The organics were combined 
washed wrth bnne, dried (Na 2 S0 4 ) and concentrated. The residue was triturated with 
EtOAc (30 mL) and the yellow solid was collected by filtration to provide the desired 
10 compound. 

MS (DCI/NH3) m/z 401 (M+H)+; 

'H NMR (300 MHz, DMSO-d^ 8.21 (d. 1H), 7.30 (s, 1H), 7.29-7.16 (m 5H) 700- 

£££££ 1H) ' 6 ^ ^ 1H) ' * 3H) ' ™ * ^ 

15 HRMS calcd m/z for C 2 4H 2 7N0 2 : 400.1787 (M) + . Found: 400.1786 

Example 358 

^^^^ 

A solutron of Example 357E (80 mg, 0.2 mmol) in M^OHuZT^^ 
) Ww™^^j^ y ^^^ fKUtum The mixture was filtered 
through Cehte, concentrated and the resulting residue was flash chromatographed on silica 
eluting wrth 99: 1 EtOAc/MeOH to provide the desired compound 
MS (DCI/NH3) m/z 385 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 )' 6 8.22 (d, 1H), 7.26-7,15 (m, 5H), 6.93 (t, 1H), 6 79 (s 

s r*£ ih)> 6 - 5? (d - ih) ' 6M (d - iHx 3 - si * 2 -°° * 

HRMS calcd m/z for C 25 H 24 N 2 0 2 : 385.1916 (M+H)*. Found: 385.1930. 

Example 

IS-dihydrO-lP-merhoyy ? 2zISCi£Q ftPfrah v dm -4-nvn.nvn^mqthvi.s.,,^,.^ . 

LUbsDzopyjBQflO j^flquinflline. 
Example 359A 

* 357A (1-3 2. 4.08 mmol), isopropenyltrimethyltin (3.3 g, 16.3 mmol) and 
drchlorobLsdnphenylphosphinOpalladium (II) (330 mg, 0.40 mmol) in NMP (30 mL) were 
heated at 85 °C for 24 hours under nitrogen. The mixture was partitioned between EtOAc 
and saturated aqueous potassium fluoride, stirred for 3 hours and filtered through Celite 
The EtOAc layer was washed 5 X 50 mL with water. 5 x 50 mL with brine, dried (Na 2 S0 4 ) 
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and concentrated. Hash chromatography on silica eluting with 3:1 hexane/EtOAc provided 
the desired product. 

Example 359 

A mixture of the 2-isopropenyl aniline (56 mg, 0.2 mmol), tetrahydro-4H-pyran-4- 
one (160 mg, 1.6 mmol) and iodine (25 mg, 0.1 mmol) in 5 mL of toluene in an ACE 
sealed tube was heated at 80 °C for 1 hour, cooled and the mixture was partitioned between 
EtOAc and 10% aqueous Na 2 S 2 03. The EtOAc layer was washed with water, brine, dried 
(Na 2 S0 4 ) and concentrated. Hash chromatography on silica eluting with 3:2 hexane/EtOAc 
provided the desired coumarin as a bright yellow powder. This resulting coumarin was 
processed as in Example 2 to provide the desired compound. 
MS (DCI/NH3) m/z 390 (M+H) + ; 

IH NMR (300 MHz. DMSO-d 6 ) 5 7.92 (d, 1H), 7.07 (t. 1H). 6.75 (d, IH). 6.70 (d, 1H), 
6.52 (d. IH), 6.24 (s, IH), 5.87-5.73 (m, 2H), 5.71 (s, IH), 5.01 (dd, IH), 4.96 (dd, 
IH), 3-86 (s. 3H). 3.75-3.39 (m. 4H), 2.51-2.14 (m. 2H), 2.20 (s, 3H), 1 69-1 49 (ra 
15 4H); ' 

HRMS calcd m/z for C25H27NO3: 389. 199 1 (M) + . Found: 389.1974. 

Anal, calcd for C25H27NO3: C, 77.07; H, 6.99; N, 3.60. Found: C.76 92- H 7 28- N 
3.64. , . . , , 

10 Example 360 

2,5-d i hYdro-10-merhoxv-? ^-r.spiro(hexvni-5-a1lvi-iH-rnhPn 7 n r v rann n ^.n^ n^y 
Example 357 A was treated sequentially with isopropenyltributyltin and 
cyclohexanone as in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 388 (M+H)+; 
5 IH NMR (300 MHz, DMSO-d 6 ) 5 7.95 (d. IH). 7.06 (t. IH), 6.74 (d, IH), 6.70 (d, IH), 
6.52 (d, IH), 6.05 (s, IH), 5.85-5.72 (m, 2H). 5.58 (s. IH), 5.02 (dd, IH), 4.97 (dd, 
IH), 3.86 (s, 3H), 2.42 (m, IH), 2.18 (s, 3H), 2.16 (m. IH). 1.56-1.25 (m, 10H); 
HRMS calcd m/z for C26H29NO2: 387.2198 (M) + . Found: 387.2196. 

} Example 361 

2,^ihvdro-lo-mefhoxv-?7-di^hvl-4-methvi-5-niwi-iH-riihPn 7 op ^ n p rT4.nnn^ni ; n P 
Example 357A was treated sequentially with isopropenyltributyltin and 3-pentanone 
as in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 376 (M+H) + ; 

!H NMR (300 MHz, DMSO-d 6 ) 5 7.92 (d, IH), 7.05 (t. J=8 Hz, IH), 6.68 (d. IH), 6.59 
(d, IH), 6.51 (d. IH), 5.98 (s, IH), 5.86-5.77 (m. 2H). 5.27 (s, IH), 5.04-4.95 (m! 2H), 
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If !\ 3 o?' 2 ' 42 (S ' 3H) ' 115 (m ' 1H)> L42 " L35 (m ' 4H >« 0.83 (t. 3H). 

0.82 (t,,3H); 

HRMS calcd m/z for C25H29NO2: 375.2198 (Mf. Found: 375.2191. 

Anal, calcd for C 2 5H 29 N0 2 : C, 79.96; H. 7.78; N, 3.73. Found: C, 79.74; H. 7.89; N, 

3.54. 



Example 362 

Example 357A was treated sequentially with 1 -methyl- 1-propenyltributyltin and 
acetone as in the previous example to give the desired compound 
MS (DCI/NH3) m/z 362 (M+H) + ; 
»H NMR (300 MHz, DMSO-d 6 ) 5 7.97 (d. IH). 7.07 (t. IH), 6.70 (d, IH). 6.62 (d IH) 
6.53 (d. IH), 5.90 (s, IH), 5.76 (m. IH). 5.61 (dd, IH), 5.01-4.90 (m, 2H). 3 87 (s 
3H), 2.47 (m. IH), 2.18 (m, IH), 2.04 (s, 3H), 1.76 (s. 3H), 1.13 (s, 3H). 1.09 (s, 3H)- 
15 HRMS calcd m/z for C 2 4H 27 N02: 361.2042 (M) + . Found: 361.2055. 

Example 361 

2,5-dihY0ro-lo-mrthoxy-? 7-fiinrrtivM •ethyM-aiivi-m-mh^v^p ^- mmn r Tin - 
Example 357A was treated sequentially with 1-methylenepropyltributyltin and 
20 acetone as in the previous example to give the desired compound. 
MS (DCI/NH3) ni/z 362 (M+H) + ; 

»H NMR (300 MHz, DMSO-d 6 ) 5 7.98 (d, IH), 7.07 (t, IH), 6.70 (dd. IH). 6.63 (d, 
IH). 6.53 (dd, IH), 6.12 (bs. IH). 5.78 (m, IH), 5.59 (dd, IH), 5.50 (bs, IH) 5 03- 
4.92 (m. 2H), 3.86 (s. 3H), 2.54-2.41 (m, 3H), 2.11 (m, IH), 1.20 (s, 3H). 1 10 (s 
5 3H), 1.03 (t, 3H); 

HRMS calcd m/z for C24H 27 N0 2 : 361.2042 (M ) + . Found: 361.2034. 

Example 364 

2,^iPVdrp-10- m etho^ 2 3 trimethv1-5-n11vl-lH.fnh.n 7 np vr a nnp 4-fjgr 

Example 357A was treated sequentially with (Z)- 1-propenyltributyltin and acetone as 
m the previous example to give the desired compound. 
MS (DCI/NH3) m/z 348 (M+H) + ; 

>H NMR (300 MHz, DMSO-d 6 ) 8 7.89 (d. IH). 7.04 (t, IH). 6.68 (d. IH), 6.52 (d IH) 
6-47 (d, IH). 6.21 (s. IH), 5.96 (s. IH), 5.88 (m. IH). 5.43 (dd. IH). 5.03 (m. IH) 
4.96 (m, IH). 3.84 (s. 3H), 2.35 (m, IH), 2.08 (m. IH), 1.83 (s. 3H), 1.23 (s. 6H); 
HRMS calcd m/z for C 23 H 25 N0 2 : 347.1885 (M)\ Found: 347.1879. 



) 
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Example 365 

Z-g^benzvlidenvl V9-hvdmxv- in.m^} ]ftff y .2.2.4-trimethvi- 1 H=2^jih j td r Q-.MS 
(DCI/NH3) 412 (M+H)+; 

5 »H NMR (300 MHz, DMSO-de,), 8 8.93 (s, 1 H), 8. 13 (d, 7=8.8 Hz, 1 H), 7.63 (d, 7=8.8 
Hz, 2 H), 7.32-7.15 (m, 3 H), 6.77 (d, 1 H). 6.69 (d, 1 H), 6.66 (d, 1 H), 6.52 (s,' 1 H), 
5.46 (s, 1 H), 5.39 (s, 1 H), 3.65 (s, 3 H), 1.90 (s, 3 H), 1.20 (s, 6 H); 
HRMS calcd for C27H25NO3 is 41 1.1834. Found 41 1.1821. 

Example 366 

Z^f2 . 5-diflU0r0hfin7YlidPnvn-9-hvdroTV-10methnxv-2.2 4 -trimRfhvl. 1H .2,5.rtihvHrn. 

mhen7np Yn innn.4-nf]iiinnlinft 
MS (DCI/NH3) m/e (M+H)+ 448. 

»H NMR (300 MHz, DMSO-d 6 ) 8 9.06 (s, 1H), 8.29 (d, J=9 Hz, 1H), 7.96 (m. 1H), 
7.24 (m, 1H), 7.11 (m, 1H), 6.86 (d, J=9 Hz. 1H). 6.82 (d. J=9 Hz, 1H), 6.78 (d, J=9 
Hz, 1H), 6.72 (br s, 1H), 5.75 (s. 1H), 5.48 (s, 1H), 3.75 (s. 3H), 1.99 (s, 3H), 1 26 (br 
s,6H); 

Anal, calcd for C27H23NO3F2 : C, 72.47; H, 5.18; N, 3.13. Found: C, 72 21- H 5 31- 
N, 3.09. 

Examplg367 

Z-5-r3-fluorobfn7Yli^nYl)-10-chlorn-9.hvdroxv.2.2 4.fri methv1.2 S-rtihvW rM H . 

mbenzonvrnnof3.4-flq)iinnlinP. 
MS (DGI/NH3) ra/z 434 (M+H)+; 

'H NMR (300 MHz, DMSO) 8 9.86 (br s, 1 H), 8.40 (d, 7=8.5 Hz, 1 H), 7.61 (dt, 7=8.6. 
1.8 Hz, 1 H), 7.60-7.52 (m, 1 H). 7.46-7.38 (in, 1H), 7.15-7.02 (m, 1 H), 7.09 (d, 7=8.4 
Hz, 1 H), 6.85 (d, 7=8.6 Hz. 1 H). 6.84 (s, 1 H), 6.78 (d, 7=8.6 Hz, 1 H), 5.68 (s, 1 H), 
5.48 (brs, 1 H). 1.97 (br s, 3 H). 1.16 (brs, 6 H); 

13 C NMR (125 MHz, DMSO) 8 163.8, 160.6, 149.9. 149.2, 148.2, 146.4, 132.0, 130.3, 
128.1, 127.3, 126.2, 125.3, 124.5, 118.7, 117.7, 117.3, 116.1, 115.5, 114.6, 1143 
114.0, 113.7, 62.1, 29.8, 28.2, 21.2; 

HRMS (FAB) calcd m/z for C 2 6H 2 iClFN0 2 : 433. 1245 (M) + . Found: 433.1237. 

Example 368 

Z-10-ChlorO-9-bvdroXV- < i-(?-niro]invliHenvl^9 2 .4-trimerhvl-? 5-dihvHrn-IH. 
rnbenzonvrnnori4.nqninn|in r 
MS (DCI/NH3) m/z 417 (M+H) + ; 
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l H NMR (300 MHz, DMSO) 6 9.79 (br s, 1 H), 8.51 (ddd, 7=5.9, 1.6, 1.0 Hz, 1 H), 
8.43 (d, 7=8.6 Hz, .1 H), 8.24 (dt, 7=7.8, 1.0 Hz, 1 H), 7.53 (td, 7=7.8, 1.7 Hz,' 1 H)' 
7.22 (ddd. 7=7.7, 5.8, 1.2 Hz, 1 H), 7.00 (d, 7=8.5 Hz, 1 H), 6.88 (d, 7=8.6 Hz! 1 H)' 
6.81 (d, 7=8.5 Hz. 1 H), 6.63 (br s, 1 H), 5.71 (s, 1 H). 5.51 (br s, 1 H), 2 00 (br s 3 
5 H), 1.28 (brs, 6 H); 

13 C NMR (125 MHz, DMSO-d 6 ) 8 153.5. 149.7, 146.4, 145.7. 136.5, 136.1. 132 7 
128.7. 128.2. 123.0. 122.4. 121.5. 118.3. 117.7. 117.6, 116.5. 115.5* 1148 1144' 
114.1, 113.9, 49.5, 29.7. 28.1, 21.2; 

HRMS(FAB)calcdm/zforC25H2iClN 2 02: 416.1291 (M)+. Found: 416.1288. 

) 

Example 369 

Z-9-hYdTOY- 10-mrfllO^V-5-f2-nirolinvlidenvn-2.2.4- t rim ff fhv|.7 ^ f g 

nibenzppyrnnof3,4-flqm'nolinf- 
MS (DCI/NH3) m/z 413 (M+H) + ; 

'H NMR (300 MHz, DMSO) 5 9.08 (br s. 1 H). 8.55 (ddd. 7=5.3, 1.4, 1.0 Hz, 1 H), 
8.32 (d, 7=8.6 Hz, 1 H). 8.30 (br t, 7=7.7 Hz, 1 H), 7.83 (td, 7=7.8, 1.4 Hz, 1 H). 7.21 
(ddd. 7=7.6. 5.3, 1.2 Hz. 1 H). 6.97 (d, 7=8.6 Hz, 1 H), 6.86 (d, 7=8.5 Hz, 1 H),'6.81 
(d, 7=8.6 Hz, 1 H). 6.73 (br s, 1 H), 5.80 (s, 1 H). 5.54 (br s. 1 H). 3.78 (s 3 H) 2 03 
(br s. 3 H), 1.31 (br s, 6 H); ' 

,3 C NMR (125 MHz, DMSO-d 6 ) 5 158.4, 149.1, 148.2, 146.6. 139.5, 136.0, 133.1, 
128.8, 125.7, 124.6. 122.9. 121.0. 119.4. 118.2, 117.3. 116.9, 115.8. 115.1, 1147 
114.0, 111.5, 73.3, 50.2, 29.9, 28.1, 22.3; 

HRMS (FAB) calcd m/z for C26H25N2O3: 413.1865 (M+H) + . Found: 413.1849. 
Anal, calcd for C26H24N2O3: C, 75.71; H, 5.86; N, 6.79. Found: C, 75.61; H 6 05- N 
6.75. 

Example 370 

9-hYdrQXY-10-methnxv-5-n s.Hin,m r OD henvnmethv1idenp.-?. S-riihydro-S-ph^.? 
trimeth v!- 1 H-f 1 Ihenznpvranon 4-flrpinnljnff 
1H NMR (300 MHz, DMSO-d6) 5 9.05 (s, 1H), 8.24 (d, J=9 Hz, 1H), 7.41 (m, 2H), 
7.07 (m, 1H), 6.85 (d, J=8 Hz, 1H), 6.80 (d, J=9 Hz, 1H), 6.76 (d, J=9 Hz, 1H). 6.70 
(br s, 1H), 5.57 (s, 1H), 5.46 (s. 1H), 3.72 (s, 3H), 1.96 (s. 3H). 1.27 (br s, 6H);' 12C 
NMR (75 MHz, DMSO-d6) 8 164.0 (d), 160.8 (d), 150.1, 146.2, 146.1. 144.6. 144.4, 
132.1, 128.8, 125.2, 125.0, 117.9, 1 17.8,. 1 15.2, 115.0, 114.8. 112.1. 110.9, 110.8,' 
110.5, 101.9, 101.6, 101.2. 29.3, 49.5, 21.1 (2xC); MS (DCI/NH3) m/e (M+H)+ 448. 
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Example 371 

9-hYdfQxy- lO-metbo^V^-rS.^dinnornnhffnvnmethvlidene^J-dihvrirn-S. phenvl.? 7 3. 
trimeth vl- 1 H-f f 1hen7o pvranor3.4-flquinoline 
1H NMR (300 MHz, DMSO-d 6 ) 5 9.03 (s, 1H), 8.22 (d, J=9 Hz, 1H), 7.79 (m, 1H), 
7.52 (m, 1H), 7.41 (m. 1H), 6.86 (d, J=9 Hz, 1H), 6.77 (d, J=9 Hz, 1H), 6.74 (d, J=9 
Hz. 1H), 6.68 (br s, 1H), 5.53 (s. 1H), 5.45 (s, 1H), 3.33 (s. 3H), 1.95 (s, 3H), 1.27 (br 
s, 6H); MS (DCI/NH3) m/e (M+H)+ 448. FAB HRMS calculated for C27H23NO3F2. 

Example 372 

fZ)9-hYdrOXY-10-merhoxv-5.rf4-niinmphf»n v l)methvleneV2.2.4-tri mP t} 1 Y|-lH -? * 
dihvdro- fl lbenzopyran or3.4-f|quinoline 
1H NMR (300 MHz, DMSO-d 6 ) 8 9.01 (s, 1H), 8.19 (d, 7=9 Hz, 1H), 7.77 ( d. 7=9 Hz, 
1H), 7.76 (d, J =9 Hz, 1H), 7.22 (d, 7=9 Hz, 1H), 7.18 (d, 7=9 Hz, 1H), 6.84 (d, 7=8 
Hz, 1H), 6.75 (d, 7=9 Hz, 1H), 6.72 (d, 7=9 Hz, 1H), 6.66 (s, 1H), 5.53 (s, 1H), 5.45 
(s, 1H), 3.71 (s, 3H). 1.96 (s, 3H), 1.26 (s, 6H); 13 C NMR (75 MHz, DMSO-d6)S 
161.8, 159.4, 147.4, 146.0, 145.1, 144.4, 132.0, 131.4, 130.2, 130.1. 129.0, 126.2, 
125.0, 117.8, 115.4, 115.3, 115.2, 114.6, 114.5, 113.3, 111.0, 59.3, 59.2, 49.5, 21.0; . 
MS (DCI/NH3) m/z 430 (M+H)+; Anal, calcd for C27H24NO3F: C, 75.51; H, 5.63; N, 
3.26. Found: C, 75.64; H, 5.97; N,. 3.03. 

Example 373 

(Z)-9-hvdroyv-l0-niefhoyv-5.rr2 3-Hin, 1 nr o r ,henvnmethvleneV2.2.4-frin 1 ^thv1-1H-^ S- 
dihvdm-f 1 ] benzopyranor3.4-flquino1ine 
l H NMR (300 MHz, DMSO-d 6 ) 8 9.09 (s, 1H), 8.27 (d, 7=9 Hz, 1H), 8.04 ( d, 7=9 Hz, 
1H), 7.33-7.20 (m, 2H), 6.87 (d, 7=9 Hz, 1H), 6.82 (d, 7=9 Hz, 1H). 6.76 (s, 1H), 6.75 
(d, 7=9 Hz. 1H), 5.75 (s, 1H), 5.49 (s, 1H), 3.73 (s. 3H). 1.99 (s. 3H). 1.26 (s. 6H); MS 
(DCI/NH3) m/z 448 (M+H)+; Anal, calcd for C27H23NO3F2: C, 72.47; H, 5.18; N, 3.13. 
Found: C, 72.17; H, 5.03;N, 2.95. 

Example 374 

Z-5-f3-n»Orobenzvlidenvn-10-m P rhnvv-9-hvdroxv-7 ?.4-trimethvl-?,5-dihvrim-lH- 

rilhen7npvrnnr>p 4- flquinoline 
!H NMR (300 MHz, DMSO-d 6 ) 8 9.04 (s, 1H), 8.22 (d, 1H), 7.62-7.37 (m, 3H), 7.10- 
7.02 (m, 1H), 6.86 (d, 1H), 6.78 (d, 1H), 6.73 (d, 1H), 6.70 (s, 1H), 5.56 (s, 1H), 5.46 
(s, 1H), 3.72 (s. 3H), 1.96 (s, 3H), 1.27 (s, 3H). MS (DCI/NH3) m/z 430 (M+H) + ; 
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Anal, calcd for C27H24NO3F. 0.25 H 2 0: C, 75.51; H, 5.63; N, 3.26. Found- C 74 84- 
H, 6.17; N.2.91. ' ' ' 

Example 375 
reH5S J-R)-9-hYriroxv-5-n- mfit ho^^^ 

2.5-dihvf1m- 1H-rnhe.n7onvnnof3.4-nr] ,,inn|i n< » 
MS (DCI/NH 3 ) m/z 452 (M + H)+; 
H NMR (300 MHz, DMSO) 5 8.02 (d, J = 8.6 Hz. 1 H), 6.93 (app s, 2 H), 6.68 (d, J = 
8.3 Hz. 1 H). 6.48 (br s, 1 H). 5.52 (d. J = 10.3 Hz. 1 H). 5.42 (br s, 1 H) 5 10 (or s 1 
H). 4.46 (t. J = 5.5 Hz. 1 H). 3.81 (s, 3 H). 3.65 (br d, J = 5.5 Hz, 2 H), 2.26-2 16 (m 1 
H), 2.08 (br s, 3 H), 1.95-1.88 (m, 2 H), 1.77-1.62 (m, 2 H), 1.57-1.44 (m 1 H) 1 37- 
L28(m. IH). 1.30(s.3H), 1.11 (s.3H); 

,3 C NMR (125 MHz, DMSO) 5 150.4, 146.0, 144.9, 140.7, 133.9, 132.7, 127 9 127 0 
124.3, 119.8. 117.7, 116.7, 115.7, 115.4, 112.5, 110.7, 75.9, 65,5, 56.4 49 6 36 6 ' 
15 29.7, 27.9. 25.9, 25.0, 24.4, 20.3; ' ' ' ' 

HRMS (FAB) calcd m/z for C27H30CINO3: 451.1915 (M)+. Found: 451.1922. 

Example 376 

9-hYdroyY-10-mrthOXV-5..e t hvl-? ? 4-fri m efhvl.2.<;.dihvHrn.1 H . n ]hpn7T ^^ p 
20 flquinolinft 

IH NMR (200 MHz, DMSO-d6) 5 8.70 (s, IH), 7.90 (d, J=8 Hz, IH), 6.61 (m, 2H), 
6.51 (d, J=8 Hz. IH), 6.16 (br s, IH), 5.52-5.40 (m, 2H), 2.62 (s, 2H), 2.09 (s, 2H) 
1.79-1.58 (m, IH), 1.52-1.27 (m. IH), 1.17 (s, 2H), 1.15 (s, 2H), 0.89 (t, J=7 Hz 2HV 
12C NMR (75 MHz, DMSO-d6) 5 145.8, 145.0, 142.9, 142.0, 122.5, 122.4, 127.6, ' 
126.4, 118.0, 116.4. 116.1. 114.2, 112.5, 112.2, 75.1, 59.2, 49.7, 29.2, 28.8, 25 5 
22.8, 10.4; MS (DCI/NH3) m/e (M+H)+ 252; Anal, calcd for C22H25N02.1/2H2O C 
72.94; H, 7.24; N, 2.92. Found: C, 72.78; H, 7.40; N, 2.74. 

Example 377 

f+/-)2n5-dihYdro-9-Cvnnom^hoYV-10.m ff rhnv Y -7 r4-tri m ^hYl.^ V y i. 1H . 

30 rnbenzonvmnor3.4-fiqiiinnw 

IH NMR (200 MHz, DMSO-d6) 8 7.92 (d, IH), 6.95 (d, IH), 6.66 (d, IH), 6.62 (d 
IH), 6.26 (d, IH), 5.86 (m. 2H). 5.45 (s. IH) 5.12 (s, 2H). 5.00 (m, 2H), 2.69 (s 2H) 
2.42 (m, IH), 2.26 (m, IH), 2.17 (s. 2H), 1.18 (s, 2H), 1.17 (s, 2H). 
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Example 178 

2.^dihydrfi-9-f4-NN-^ 

PrQ[?gnYl)-lH-rnhen7npvrnnAH.4-nq,,inn|i r( . ™" ^ 

1H NMR (400 MHz, DMSO-d6) 8 7.78 (d, J=8.5, 1H). 6.76 (d, J=8 9 IHj 6 60 
6.55 (m, 2H), 6.18 (d. M.7, 1H), 5.80-5.70 (m, 2H), 5.28 (s. 1H). 4.98-4 90 ( m im 
2.55 (s. 2H), 2.28-2,7 (m, 4H), 2.77-2.69 (m, 2H), 2.68-2.57 (m, 2H) 2 2 (14 
2.19 ^ 1H), 2,0 (s. 2H), 1,1 (s, 2H). 1,0 (s, 2H), 1.06 ft U 2 2H 0 95 , ' 
J=7.2, 2H); 13C NMR (100 MHz, DMSO-d6) 5 171.5, 169.5, 148.2, 148 0 1462 
128.5. 124.1, 122.5, 122.1, 127.2, 126.2, 120.8, 118.2. 117.2, 116.2. 1150 1128 
112.5, 72.6. 60.0, 49.8. 41.1, 26.6. 29.2. 29.0, 27.4. 22.8. 14.0. 12.1; MS "(ESI/WD) 
m/e 519(M +H)+ . 541(M + Na) + ; Anal. Calcd for C 31 H 38 N 2 05: C 71.79. H 7 28 
Found: C 71.50, H 7.28, N 5.28. ' 

Example T7Q 

2 . 5-dihv(1ro-9-f4-N-pi P ^rtip n 1 p^-hmnnovlnrvVl0-m P rhnv Y . ? ? fctrimetta l^ 

prpn e nv|)-m-rnhen7opvr a nnH ,4-nqi 1 innl, n » 
1H NMR (200 MHz, DMSO-d6) 5 7.78 (d. J=8.4, 1H), 6.76 (d, J=8 8 1H) 6 61 
6.55 (m, 2H), 6.17 (d, J=1. 5 , 1H). 5.82-5.68 (m, 2H). 5.28 (s. 1H). 4.99-4 89 ( m ' 2 ffi 
2.55 ( S . 2H), 2.27 (m, 4H). 2.74 (m , 2H). 2.61 (m, 2H). 2.41 (m. ,H), 2,8 (1 mf' 
2,0 (s, 2H), 1.51-1,6 On. 6H), 1,1 ( s , 2H). 1,0 (s. 2H); 13C NMR ( 75 MHz 
DMSO-d6)5l71.7. 168.9. 148.5. 148.2. 146.5, 128.7, 124.2, 122.8 122 212" 5 
126.5, 121.0. 118.4, 117.5, 116.4. 115.2, 114.0, 112.8, 72.8. 60.2. 50.0. 459 424 

C ^ df -C3 2 H3 8 N 2 05:C72.42.H 7.22, N 5.28. Found: C72.I6. 
Example ISO 

2.5-diPY(iro-Q-f4-N-morphol ino 4-o xo-b,,rnno v loxvV io^mPfhn YV . ? 2A =tnm§m &Q; 

PrQPenYl)-1H-nihfi n 70pyrnpop.4-nqMinn|j nf 

1H NMR (400 MHz. DMSO-d6) 5 7.78 (d, J=8.9. 1H). 6.77 (d J=8 5 1H) 
6.60-6.55 (m, 2H), 6,8 (s, 1H), 5.80-5.70 (m. 2H), 5.28 (s, 1H), 4.98-4.90 |m 2H) 

h 2 20 ?• i 5 H 2 ; 2 2 42 o ( r' 4H)> 2A0 (m - 4Hx 2 - 76 (m - 2H) ' 2 - 65 2H >- 240 - 

2. ^ f ' 2J ° (S ' 2H)> UI (S ' 2H >' U0 2H >= 13C NMR (100 MHz 
DMSO-d6) 5 171.4, 169.4, 148.2, 148.0, 146.2, 128.5, 124.1. I22 .5 122 1 127 2 

126-2. 120.8, 118.2, 117.2, 116.2, 1,5.0, 112.8, 112.6, 72.6, 66.1. 60.0. 49 8 45 1 
41.6 26.6 29.2 29.0, 28.8, 27.2, 22.8; MS (ESI/NH3) m/e 522(M + H) + , 555(M + Na)' + ; 
Anal. Calcd for C 3 iH 36 N 2 0 6 : C 69.90. H 6.81, N 5.26. Found: C 69.61, H 6 84 N 
5.04. ... 
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Example ^81 

2 , 5-dihrdrP-9.(4-NN rt i m r n I n ^M-m m r ih asa^^rimaa^ 

,„ .,.,.. ^' nfl ' l " mrhmvl> - |H - n1 ^ n7nn ' , """ nd - n liiin l i n 
1H NMR (400 MHz, DMSO-d«) 8 7.90 (d. J-8 .5 1H), 7 07 7 M (n, 2H) 6 80. 
S 6.70 (n, 2H>, 6.62 (d. 2=8.9, IH) . 5.44 (s , IH) , 5 42 (d 2 5 ^ s ™^ 

fc 2H). 2.82 (s. 2H), 2.76-2.72 ( m , 2H). 2.67-2.64 ( m . 2H). ,84 ( H) 25 * „ 
• 1-15 h 2H); „C NMR (,00 MHz, DMSO-d 6 , 8 ,71.4, ,70.4. 150.1 (d!j=248) 48 4 
,47.9. ,46.4. ,28.7. 128.2 (dd. 2=251. 49), 126.5. 122.2. ,28.2. ,2 , 5 2 0 
8.5. „7.9. 1,6.,. ,,4.8. „2.0. ,,2.8. „2.6. 72.7. 59.7. 49.9. 265 49 2 

C 32 H 31 F3N 2 0 5: C 66.20. H 5.28. N 4.82. Found: C 66. 17. H 5.46, N 4.65. 

Example 287 

2 ,. 1-wil,vdm-9-hydmv ia rt 2 2 , lr ,. m ^.^.... n i , nr rr | ^ M a 

,5 1 «^(300MHz.DMSO.d 4 , 58 .8 1 ( s . 1 H,.7.,5(d./= 8 Hz.,„ )7J0 . 7 03fa 
,H>. 6.78 (d, J = 9 H, 2H>. 6.63 (dd. y = 9, 9 Hz, 2H). 6.4, ,d. 2 . 9 Hz ,H) 6 n„ 

« 8 16 • « U5 <S ' 3H> ' U2 ^ 3H); " C ™ R W MHZ ' 

163.8, 163.6, 160.6. 160.4. 145.9. 145.2, ,44.,, 142.6. 142.4, ,42 3 1334 ,„ 7 

27.4, ,26.5. „7.8. ,,6.5, U6.2. ,,4,5. U3.9. „2.3. U2.2 U 9 0 2 ' 
0 .4. 73.5, 59.5. 49.7, 29.,, 29.0, 24.,; HRMS calc'd for C 27 H 2J ofp 2 N t= ' 
449 ,803, found 449,80,; Ana lysis uaio'd for C„H a 0 3 F 2 N 0.0 H C Tc » 73- H 
5.72; N, 3.05; found; C. 70.52; H, 5.79; N, 2.91. ' 

Example m 

flquinolirj e 

1H NMR S 9.51 (s. ,H), 7.95 (d. ,H. J=8.5Hz). 7.40 (dd, 1H. J=5.1Hz J=l 4Hz) 6 82 
to 2H, 6.7, , m . 2H, 6.6, (, 2H). 6.26 (n, ,H). 5.40 (r, ,„, ,.92 d 2H 
h,.4Hz). ,.24 ft. 2H). ,.,4 (s. 2H); maS s spec,™ (ESI) m/z: 4,0 (M ♦ ,y <L ,„ 
C22H20CINO2S: 409.0902. Found: 409.0902. 

fllhmzonvmnnn 4-f]/ 111 j |lf| || [| .. 

hz r?; o Mso " d6> 5 s - 70 <s - ,H) ' 799 w - y = 8 *• '»>■ 6 « * / - 9 

* .lift 6.6, (d. 7 = 9 Hz. ,H). 6.48 (d, J = 8 Hz. 1H), 6.27 (or s , 1H ), 5 45 (br . ,H) 
5.35 (d. 2 = ,0 Hz, ,„,. 3.65 (s, 3H). 2,5 (, 3H,. 2, , - ,.97 ( m , ,„ .« . 43 " 
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1.06 (m, 2H). 1.02 (s, 3H); MS 
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4H), 1.41 - 1.26 (m. 2H), 1.30 (s, 3H), 1.21 
(DCI/NH3) (M+H)* 392. 

Example 2SH 

y-2.2 

f 1 ItWQPvrnnor 3-4-flqn, n oJ j nf 
MS (DCI/NH3) m/z 418 (M+H)+. 

Example 

flquinnlirie 
MS (DCI/NH3) m/z 378 (M+H) + - 

l H NMR (500 MHz, DMSO) 5 7.93 (d. J = 8.2 Hz, 1 H), 7. 16 (d, J = , 3 Hz 1 H) 6 67 
(d. / = 8.1 Hz, 1 H), 6.63 (d, J = 8.3 Hz. 1 H), 6.27 (br s,,H) 5 87-5 75 fa ! 
5.44 (br , 1 H). 5.03 (br d, J , l 0 .3 Hz. 1 H), 4.98 (br d, J = 5 1 Hz J ID 4 97 4* 
0-. 1 H). 4.57-4.48 (m, 2 H), 3.59 (s. 3 H). 2.55-2.46 (n, , H ). 2.30 2 22 ra H) 
2.19 (s, 3 H), 1.19 (s, 3 H). 1.16 (s. 3 H); ^ 1 H) ' 

C NMR (125 MHz. DMSO) 5 154.0, 150.2, 145.9. 134.2, 133.4, 132 1 128 9 127 4 
Sf' 11,6. 1,9. 11,6. 7,6. 60.0, £ ^ 

HRMS (FAB) calcd m/z forCz.HrflO,: 377.1991 (M)*. Found: 377.1985. 

E xample 387 

2 , ^diMro-Q-hvrtro»v.in.„.,| 1 ... n .;,, 1 1rir , ||||| 5 f| . nfn , myn m 

'H NMR ,300 MHz. DMSO-d,) 5 8 . 67 (s , 1H) . 7.88 (d. / . 9 Hz. 1H) 6 59 (d J - 9 
Hz 2H>, 6.48 (d. , . 8 H, 1H). 6.14 (s. 1„, 5.73-5.65 (m, 1H). 5.61-5 57 t iffi 

.4 s, 1H), 4.94-4.86 (m. 2H). 3.63 (s. 3H). 2.15 (, 3H). 1.99-1 93 " Imi n 
M9 On, 1H). 1.45-1.4, (m , 3H). U6 (, 6H>; 13 C NMR (75 MHz. DMSO-W S ,45 7 
144.9. 143.9, 143.0. 138.4, ,33.4. 133.3. .27.5. ,26.4. 1,7.9, 1,62 47 

C h' O N ■: 12 3 1 9, 7 , 3 - 5 - 32 ' 5 ' U7 ' J8 ' 9 - ^ »'.S M 'c Ld f oz 

ct^H^NJ^ 

U /4.y/, n, 7.55, N, 3.50; found: C, 75.20; H, 7.45; N, 3.49. 

Example ^88 




35 



f nben^opvnmon .a-fignj^iiT 
MS (DCI/NH 3 ) m/z 406 (M+H) + ; 

1 HNMR(125MHz,DMSO)5;.92 ( d.y=8.1Hz.lH).6.48(d.7=,3Hz 1 H) 6 75 
(* ' = 3-2 Hz. 1 H). 6.65 (d. J = 8.2 Hz. 1 H, ,33 (br , 1 H). 5.90-5.75 (m. 2 H) 
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5.46 (br s, 1 H), 5.04 (dd, J = 10.5, 1.0 Hz, 1 H), 4.98 (dd, J = 15.4 1 0 Hz 1 H, 3 82 

,3 C NMR (300 MHz. DMSO) 5 166.1. 156.5. 154.6, 146.3. 133.9. 133 5 131 9 1290 
5 127.2. 126.2. 119.1. U8.1. 117.4. 116.2. 114.5. 114.0. 113.0. 740 60 7 5 1 8 I if 
36.8. 29.4. 29.0. 23.8; * 18, 49 ' 8 ' 

HRMS(FAB)calcdm/zforC 25 H 27 N0 4 : 405.1940 (M)+ Found: 405.1939. 

Example 3SQ 
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flquinolinfi 

9 Hz. 2H). 6.48 (d. J = 9 Hz, 1H). 6.15-6.12 (m. 2H). 5.41 ( s , 1H) 5 31 (* J - n o, 
1H). 4.72-4.69 ( m . 1 H ). 4.59-4.49 ( m . 1H). 3.58 (s. 3H). 2 14 ( s h' i 23 ft HI 
UO (, 3H); MS calc'd for C 23 H 23 0 3 N: nVe 361.1678. found 36 ' 1671 • A„alL c ' , 
for C23H2303N 0.5 H20- C 74 58- H «■ M i 7« \ J J01 - 1671 ' Analysis calc'd 
3 83 C * /4 - 58, H ' 653 « N - 3 - 78 ^ f° u "d: C. 74.98; H. 6.56; N. 

Example 39Q 

(J^^^* 5 8 05 'H).^(..,= 8H , ,„,, 72 . 

/ 63 Hz 550 H ; ^ 'H ) .6.5 8 (d.y = 8 „ 2 , 1H) . 6 . 19(s , 1H) , 5 .„ ^ 
/-6,3Hz,IH).5.50(d.7=l0H z ,lH),5.43( s .lH),5.19(da,y=6 2Hz IH) 387 

H '^ 3 ' 2 -' 5 * 2H) ' 2 09 <* 3«X J.U0 On 2 H) i Mi 3 ' 87 

3H). 1.09 (s, 3H); 13 C NMR (75 MHz, DMSO-d 6 ) 5 156.2, 151.4, 145 2 133 7 ,32 5 
1.6, .30.0, ,28,, 127.2, ,27,, 1,7.0, ,16.4. ,13.4, ,,3,, 1,00 ,05 7 9 ' 
55.6. 49.5, 4S.6. 31.6, 29.7, 27 3 27 2 24 2 

"C 74 <M ^ +; ^ ^ HRMS) Ca ' C ' d fOTC2iH " N0 - «* "3.2042. 

Example 3Q] 

f-)f5,S , r,s)^. dihydr n IQjnfithoxv . 2 ., 4 .- triH1 , fH . <t , f ^ hhr ,. r| | 3 n ifT 
, nibgn7onvmnori4-f|g 11 j n n|j n ,» 
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127.1. 126.1, 117.9, 116.5, 113.5, 113.1, 110.1, 105.4,75.3.55.6,49 5 36 8 29 7 
27.3. 25.5, 24,6. 24.3, 20.0; MS (DCI/NH3) m/z 388 (M + H)+; MS (FAB HRMS) calc'd 
for C26H29N02: m/e 387.2198, found: 387.2204. 
(a] 23 D = -138°(c0.114,CHCl3). 

Example 392 

(-) (5S , 3'R) ? < ?-<lihYdro-10-methoxv-2.2.4-frimethvi.s.^v rlnh R y(>n .r t . Y!) . m . 
fl1ben7onvrannr3.4-nginnnli nf . 
*H NMR (300 MHz, DMSO-d 6 ) 5 8.05 (d. / = 9 Hz, 1H), 7.06 (t. J = 8 Hz 1H) 6 67 
(d. J = 8 Hz, 1H), 6.64 (d. J = 9 Hz, 1H), 6.59 (d. J = 8 Hz, 1H), 6.19 (s. 1H). 5.82 (m 
1H), 5.72 (m, 1H). 5.41 (s, 1H), 5.40 (d, 7=10 Hz, 1H). 3.87 (s, 3H) 2 29 (m 1H) 
2.13 (s. 3H), 1 95-1.80 (m, 2H). 1.72-1.50 (m. 2H), 1.38-1.10 (m, 2H). 1 30 (s 3H)' 
1.02 (s, 3H); 13 C NMR (75 MHz. DMSO-d 6 ) 5 156.3. 151.4, 145.0, 133 8 130 0 
128.3. 127.9. 127.5, 127.1. 126.9. 118.5. 116.4. 113.4. 113.0. 110.2 105 3 76 1 
55.6, 49.4. 37.1, 29.6, 26.8, 24.7. 23.6. 21.2; ; MS (DCI/NH3) m/z 388 (M + H)+- )■' MS 

(FAB HRMS) calc'd for C26H29NO2: m/e 387.2198, found: 387.2206 
[a] d = -147° (c 0.080, CHCI3). 

Example 393 

(-) (5S. 3'R) ?. ^dihydro-io-m^horv^^-tri^rhvi-v cvciop^^^.yp m 
niben/onvranof3.4-nqiiinnii T1r 
lHNMR(300MHz, DMSO-d 6 ) 5 8.07 (d,y = 9Hz, 1H). 7.08 (t. J = 8 Hz 1H) 670 
(d, J = 8 Hz. 1H), 6.66 (d, J = 9 Hz, 1H), 6.61 (d, J = 8 Hz. 1H). 6.22 (s 1H) 5 82 
5.70 (m. 2H). 5.48 (d. J = 13 Hz. 1H). 5.41 (d, J = 10 Hz. 1H). 3.88 (s. 3H). 2 92 ( m 
1H). 2.30 (m. 1H). 2.20 (m. 1H). 2.15 (s. 3H). 1.50-1.40 (m, 2H). 1 33 ( S 3H) 1 05 ' 
(s, 3H); 13 C NMR (75 MHz. DMSO-d 6 ) 5 156.3. 151.8. 145.1. 133 8 1320 131 8 

i« «f ii 27 ^ 117,7, 117 A U6 - 5 ' 113A 113 - 3 - ll2 - 9 - 109 - 9 » io5 - 2 - io5 -°' 

76.3, 49.3, 48.4. 32.4, 31.6. 26.7. 24.6, 23.9, 23.6; MS (DCI/NH3) m/z 374 (M + H)+- 
MS (FAB HRMS) calc'd for C25H27NO2: m/e 373.2042. found: 373.2049. 

Example 394 

2.5-dihYtfrn.0-hYdroxY-in-mfthoTv.2.2.4.trim ff thvl.s. n f^-ru»n f ,n Yn m 
nibenzonvrnnnn 4-nqnf n r,ij nf . 
IH NMR (300 MHz, DMSO-d 6 ) 5 8.71 (s, 1H). 7.92 (d, /.= 8 Hz, 1 H), 6 62 (d / - 9 
Hz^ 1H), 6.60 (d, J = 9 Hz, 1H). 6.47 (d, J = 9 Hz, 1H), 6.18 (br s, 1H), 5.63 (dd. J = 4 
9 Hz, 1H), 5.43 (br s, 1H), 5.36 (m, 2H). 3.64 (s, 3H), 2.44 - 2.33 (m, 1H) 2 33 - 2 19* 
(m, 1H), 2.15 (s, 3H), 1.70 (m, 2H), 1.16 (s, 6H), 0.75 (t, J = 8 Hz, 3H)- MS 
35 (DCI/NH3) (M+H) + 392. 
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Example 395, 

2J-dihYdro-9-hY(1mxv-10-mrrhnxv-2.2.4-trimethv» . 5-fl-arH.tn^ Yr hrn .. n ]U 
f Ilben7npvranor3.4-flouinnlinp 
■ MS (DCI/NH3) m/z 458(M+H)+; 
1H NMR (400 MHz, DMSO-d6) 8.62(S, 1H), 7.92(d, 1H), 7.27(t, 1H), 7.12(d, 1H), 
6.94(dd, 1H), 6.82(s, 1H), 6.72(d, 1H), 6.67(s, 1H), 6.44(d, 1H), 6.27(d, 1H), 6 20(s 
1H), 5.29(s ? 1H), 2.55(s, 2H), 2.18(s, 2H), 1.81(s, 2H), 1.25(s, 2H), 1.12( s , 2H ). 

Example 396 

l Q-d i flU0rnmeth0XY- < f-rr3-fmethvlfhin)mf»fhoxv1nhenvn.? 9 4 - t rimPthvl. 1H . ? <-ffihyjm 

f!1ben?:onvrannn.4-nquinn]inff 

MS (DCI/NH3) 496 (M+H)+; 

1H NMR (200 MHz, DMSO-d6). 8 7.80 (d, J=8.5 Hz, 1 H). 7.21 (t, JH-F= 56 Hz, 1 H), 
7.20-7.12 (m, 2 H), 6.99 (t, 1H), 6.82-6.68 (m, 7 H), 6.29 (d, J=U Hz, 1 H), 5 40 (s ' 
1 H), 5.14 (s, 2 H), 2.08 (s, 2 H), 1.85 (s, 2 H), 1.22 (s, 2 H), 1.16 (s, 2 H); 
HRMScalcd for C 2 8H 2 7N02F2S is 495.1680. Found 495.1682. 

Example 397 

2.5-dihvdro-7-hrnmo-9-hvdrnxv-10-chInro.2.2.4. t rimethvl-S- a | l Y l-1H- 
r 1 1ben7.onvrnnon.4-f)qiiinr>lin^ 
MS (DCI/NH3) m/z 448 (M+H)+; 

'H NMR (300 MHz, DMSO) 8 10.03 (s, 1 H), 7.90 (d, J = 8.5 Hz, 1 H), 7.00 (app s, 2 
H), 6.63 (d, J = 8.4 Hz,. 1 H), 6.43 (br s, 1 H), 5.92-5.77 (m, 2 H). 5.47 (br s, 1 H) ' 
5.11-4.97 (m, 1 H), 2.44-2.26 (m, 2 H), 2.19 (s, 3 H), 1.22 (s, 3 H), 1.18 (s, 3 H); ' 

C NMR (125 MHz, DMSO-d 6 ) 5 156.7, 150.2, 148.6, 144.0, 139.1, 136.3, 135.5, 
130.8, 129.2, 124.4. 117.6, 115.9. 115.2; 114.0, 111.6, 75.9, 51.6, 48.3, 35.5, 29 8 
27.9, 24.0; 

HRMS (FAB)calcdm/zforC 22 H 21 77 BrClN0 2 : 445.0444 (M)+ Found: 445.0436. 
HRMS (FAB) calcd m/z for C 22 H 21 79 BrClN0 2 : 447.0424 (M)+. Found: 447 0413 
Anal. Calcd for C 22 H 2I BrClN0 2 : C, 59.15; H, 4.74; N, 3.14. Found: C, 59 31- H 4 85- 
N, 3.22. 

Example 398 

Z.g-d i hYdro-g-hYdroxv.lO-m^hoxv^^^trim^^ ^ .S.n-hvHmvvp^ n vD .m. 
fllbenzonvrannn 4-f1gnjnn|j n ^ 
MS (DCI/NH3) m/z416(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 9.22(s, 1H). 8.56(s, 1H), 7.92(d. 1H), 6.98(t, 1H). 
6.71(d, 1H). 6.64(d, 1H), 6.58(m, 2H). 6.54(dd, 1H), 6.44(d. 1H), 6.22(d, 1H) 6 2?(s 
1H), 5.27(s, 1H), 2.56(s, 2H), 1.82( s . 2H). 1.24(s. 2H). 1.1 2(s. 2H). 
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Example 399 

2.5-dihvdro-9-mRthvlthinmethoxv-lf)-methoxv-2.2.4-trimRthvl-<H. 
rmethvlthio>mRthnTvphffnvlV1H-nihenzopvranof3.4-flqninnlin r 
MS (DCI/NH3) m/z 526(M+H)+ 

1H NMR (400 MHz, DMSO-d6) 7.94(d, 1H), 7.14(t, 1H), 6.82-6.70(m, 6H), 6.50(d, 
1H), 6.24(s, 1H), 5.29(s. 1H), 5.16(s, 2H), 5.14(s, 2H), 2.61(s, 2H), 2.14(s, 2H), 
2.08(s, 2H), 1.82(s, 2H), 1.24(s, 2H), 1.16(s, 2H). 

Example 400 

2.5-dihvdro-9-hvdroxv-10-mRthnxv.7.2.4-trimethvl-5-r3-fmethvlthiome.thnxv^ phenv?V1H- 

rnhenzopyranof3.4-nquinoline 
MS (DCI/NH3) m/z 476(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 8.58(s, 1H), 7.92(d, 1H), 7.12(t, 1H), 6.82-6.6.7 l(ra, 
4H), 6.62(s, 1H). 6.42(d, 1H), 6.26(d, IH), 6.25(s, 1H), 5.28(s, 1H), 5.12(s, 2H), 
2.55(s, 2H), 2.07(s, 2H), 1.84(s, 2H), 1.22(s, 2H), 1.15(s, 2H). 

Example 4Q l 

9-hvdroxy- 1 0-chloro-5-(- phftnv1methvleneV2.2.4-trimethvl- 1 H-2. S-dihvrirn- 
f 1 Ibenzopyranor3.4-f1quinoline 
1H NMR 5 9.48 (s, IH), 7.98 (m, 1H), 7.42 (m. 1H), 7.22 (m, 5H), 7.00 (m, IH), 6.71 
(in, IH), 6.52 (m, IH), 6.42 (m, IH), 5.47 (m, 0.5H), 5.12 (m. 0.5H), 1.96 (s, 2H), 
1.02 (s, 2H), 0.85 (s, 2H); mass spectrum (DCI) m/z: 416 (M + 1); Calcd for 
C26H22CINO2: 415.1229. Found: 415.1229. 

Example 4Q2 

2.5-dihvdro-9-hvdrnxv-10-mRthnxv-2.2.4-trimethvl-5-(T?-NM- 
dimethvlcarhamovIoxvlnhenvn-lH-rnhenzonvranon.4-nqninnlin P . 
MS (DCI/NH3) 504(M+NH4)+, 487(M+H)+; 

IH NMR (400 MHz, DMSO-d6) 8.59(s, IH), 7.92(d, IH), 7.22(t, IH), 7.09(d, IH), 
6.91(dd, IH), 6.81(t, IH). 6.72(d. IH), 6.66(d, IH), 6.44(d, IH), 6.24(d, IH), 6.27(s, 
IH), 5.28(s, IH), 2.55(s, 2H), 2.949s, 2H), 2.82(s, 2H), 1.81(s. IH), 1.24(s, 2H), 
1.12(s, 2H). 

Example 403 

2.5-dihvdro-9-N.N-dimethvlnnrhn movloxv-10-methoxv-2.2.4-trimftthvl-5-rr2-N.N- 
dimethvlcarbamovlr)xy lphenyn-lH-fl1henzopyranor3.4-f1quinoline 
MS (DCI/NH3) 575(M+MH4)+; iH NMR (400 MHz, DMSO-d6) 7.90(d, IH), 7.25(t, 
IH), 7.1 l(d, IH), 6.95(dd, IH), 6.85(s, IH), 6.79(s. IH), 6.75(d, IH), 6.71(d, IH), 
6.52(d, IH), 6.49(s, IH), 5.41(s, IH), 2.52(s, 2H), 2.02(s, 2H), 2.94(s, 2H), 2.89(s, 
2H). 2.85(s, 2H), 1.84(s, 2H), 1.25(s, 2H), 1.15(s, 2H). 
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Example 4Q4 

2.5-dihYdro-9-hYdroxv-10-chlom-2.2.4-trimethvI-5-ethvl-1H -ri1hpn y pp Y ninpp' 4 - 

flquinoline 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.59 (s, 1H), 7.91 (d, 7 = 8 Hz, 1H), 6.75 (s, 2H), 
5 6.62 (d, 7 = 8 Hz, 1H), 6.29 (d, 7 = 2 Hz. 1H), 5.46 (m, 2H), 2.14 (s, 3H), 1.57 (m, 
2H), 1.19 (s, 3H), 1.15 (s, 3H), 0.89 (t, 7 = 7 Hz, 3H); Hi Res MS (APCI) m/e calc'd for 
C21H22NO2CI: 355.1339, found 355.1353. 

Example 4Q5 

2.^d i hYdrQ-9-hvdr0XV-lQ-chlorn-2 7.4-trimethvl-5-isopropvl- 1 H- mhenrnpvrnn^p d. 

flquinoline 

1H NMR (300 MHz, DMSO-d 6 ) 8 9.57 (s, 1H), 8.02 (d, 7 = 8 Hz, 1H), 6.76 (s, 2H), 
6.65 (d, 7 = 9 Hz, 1H), 6.45 (s, 1H), 5.45 (s, 1H). 5.32 (d, 7 = 9 Hz, 1H), 2.17 (s, 3H), 
1.70 (m, 1H), 1.30 (s, 3H), 1.02 (s, 3H), 0.92 (d, 7 = 6 Hz, 3H), 0.67 (d, 7 = 6 Hz, 3H); 
HRMS(APCI) /n/e calc'd for C22H24NO2CI: 369. 1496, found 369. 1492. 

Example 406 

9-hYdroXY- 10-methoxv-S-fnhenvImethvleneV2.2.4-triitiRfh v l-1 H-2 «j.H;h yf j r n. 

fnbepzopyranQf3.4-flqyinoline 

MS (DCI/NH3) 412 (M+H)+; 

1H NMR (200 MHz, DMSO-d6), 5 8.92 (s, 1 H), 8.12 (d, 7=8.8 Hz, 1 H), 7.62 (d, 7=8.8 
Hz, 2 H), 7.22-7.15 (m, 2 H), 6.77 (d. 1 H), 6.69 (d, 1 H), 6.66 (d, 1 H), 6.52 (s, 1 H), 
5.46 (s, 1 H), 5.29 (s, 1 H), 2.65 (s, 2 H), 1.90 (s, 2 H), 1.20 (s, 6 H); 
HRMS calcd for C27H25NO2 is 411.1824. Found 411.1821. 

Example 407 

2.5-dihvdro-9-hvdrnxv-in-rhlnrn. q,2,4-trimethv1-5-hutvl-1H-rnhen 7 npvrnnnr^ d. 

flquinoline 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.55 (br s, 1H). 7.91 (d, 7 = 9 Hz, 1H), 6.74 (s, 2H), 
6.61 (d, 7 = 8 Hz, 1H), 6.26 (d, 7 = 1 Hz, 1H). 5.56 (dd, 7= 11, 2 Hz, 1H), 5.45 (br s, 
1H), 2.15 (m, 3H), 1.64 (tn, 1H). 1.46 (m, 1H), 1.31 (m, 4H), 1.19 (s. 3H), 1.15 (s, 
3H), 0.78 (t, 7 = 7 Hz, 3H); MS (DCI/NH 3 ) m/e (M+H) + 384. 

Example 4Q8 

2.5-d i hYdrO-9-h v d rOxy- 1 0 - me th o xv-2.2.4-t ri methvl-5-r 1 -rhia7o1-2-vn. 1 H. 
rilhen7np vranor3.4-f)quinoline 
! H NMR (300 MHz, DMSO-d 6 ) 5 8.72 (s. 1H), 8.02 (d, 7 = 8 Hz, 1H), 6.88 (s, 1H), 
6.70 (d, 7 = 8 Hz. 1H), 6.68 (d, 7 = 8 Hz. 1H), 6.61 (d, 7 = 9 Hz. 1H). 6.54 (s, 1H), 
6.20 (s, 1H), 5.49 (s, 1H), 3.72 (s, 3H), 2.57 (s, 3H), 2.30 (s, 3H), 1.33 (s, 3H), 1.14 
(s, 3H); 13C NMR (75 MHz. DMSO-d 6 ) 5 182.9, 182.5, 181.3, 179.8, 169.8, 167.9, 
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165.5, 163.8, 154.6, 154.4, 153.6, 151.7, 151.3, 150.0, 127.0. 96.8, 87.2, 67.6, 65.7, 
60.3; MS.(DCI/NH3) (M+H)+322. 

Example 409 

2 . 3-d i hYdrO-9-hv(1roxv-10-chloro-2.2.4-trimethvl-5-<-2- m ethvlpr 0 p Y l).|^ - 

5 niben?:npyranp[3.4-f1quinQlins 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.59 (br s, 1H), 7.91 (d, 7 = 9 Hz, 1H), 6.75 (d, 7 = 8 
Hz, 1H), 6.73 (d, 7 = 8 Hz, 1H), 6.62 (d, 7 = 8 Hz, 1H), 6.28 (d, 7 = 2 Hz, 1H), 5.70 
(dd, 7 = 12, 2 Hz, 1H), 5.45 (br s. 1H), 2.17 (s, 3H), 1.68 (m, 2H), 1.23 (ra, 2H), 1.19 
(s, 3H), 1.15 (s, 3H), 0.98 (d, 7 = 6 Hz, 3H), 0.75 (d, 7 = 7 Hz, 3H); MS (DCI/NH 3 ) m/e 
10 (M+H)- 384. 

Example 410 

2.5-d i hYdro-9-hYdroxY methvl-^^^ 

flquinoline 

MS (DCI/NH3) m/z 38 1 (M)+; 
15 ! H NMR (500 MHz, DMSO) 5 7.91 (d, 7 = U Hz, 1 H), 7.30 (d. 7 = 8.5 Hz. 1 H), 6.90 
(d, 7 = 8.4 Hz, 1 H), 6.64 (d, 7 = 8.5 Hz, 1 H), 6.32 (br s, 1 H), 5.90-5.73 (m, 2 H), 
5.47 (br s, 1 H), 5.28 (t, 7 = 5.1 Hz, 1 H). 5.04 (dd, 7 = 10.2, 1.1 Hz, 1 H), 4.97 (dd, J = 
10.2, 1.1 Hz, 1 H), 4.64-4.50 (m, 2 H), 2.46-2.25 (m, 2 H), 2.17 (br s, 3 H), 1.21 (s, 3 
H), 1.16 (s, 3 H); 

20 HRMS (FAB) calcd m/z for C 2 3H 2 4C1N0 2 : 38 1. 1496 (M)+ Found: 38 1. 1495._ 

Example 41 1 

2,5-dihYdrO-9-hYdroxY-10-<:hloro-2.2.4-trimethvl-5-nronvl-1H- rnhen7npvr a nnH4- - 

flquinoline 

! H NMR (300 MHz, DMSO-d 6 ) 5 9.55 (s. 1H), 7.90 (d, / = 9 Hz, 1H), 6.74 (s, 2H), 
6.60 (d, 7 = 9 Hz, 1H), 6.26 (s, 1H), 5.59 (d. J = 9 Hz, 1H), 5.45 (s, 1H), 2.15 (s, 3H), 
1.65 (m, 1H), 1.38 (m, 3H), 1.19 (s, 3H). 1.15 (s, 3H). 0.82 (t, 7 = 7 Hz, 3H); NMR 
(75 MHz, DMSO-d 6 ) 8 148.6. 146.1, 143.6, 134.8, 133.4. 127.4. 127.0, 123.9, 116.2, 
115.9, 115.9, 115.2, 113.9, 112.5. 73.9. 49.8, 33.4, 29.4, 28.8, 23.8, 18.7, 13.4; Hi 
Res MS (APCI) m/e calc'd for C22H24NO2CI: 369. 1496, found 369. 1504. 

Example 412 

9-hYdrPXY-10-mf-fhnxv-5 -fn-tluoronhen vl1methvleneV2.2.4-trimethv1-lH-2.5-dihvdm- 

ri1benzop vranor3.4- flquinoline 
1H NMR (200 MHz, DMSO-d6) 5 9.04 (s. 1H), 8.22 (d, 1H), 7.62-7.27 (m. 2H). 7.10- 
7.02 (m, 1H), 6.86 (d. 1H). 6.78 (d, 1H), 6.72 (d, 1H). 6.70 (s. 1H), 5.56 (s. 1H), 5.46 
(s, 1H), 2.72 (s. 2H), 1.96 (s, 2H), 1.27 (s, 2H). MS (DCI/NH3) m/z 420 (M+H)+; 
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Anal, calcd for C27H 2 4N02F» 0.25 H20: C, 75.51; H, 5.62; N, 2.26. Found: C, 74.84; 
H, 6.17; N,2.91. 

Example 413 

9-hvdroxv-lQ-chloro-5-( r r?-pvridvnm.»thvleneV2.2.4-trimp.thv?.lH.? ^j^y^p- 
5 fnhen7opvrannn.4-nquinoline 
MS (DCI/NH3) m/z 417 (M+H)+; 

1H NMR (200 MHz, DMSO) 5 9.79 (br s, 1 H), 8.51 (ddd, J=5.9, 1.6, 1.0 Hz, 1 H), 
8.42 (d, J=8.6 Hz, 1 H), 8.24 (dt, J=7.8. 1.0 Hz, 1 H), 7.52 (td, J=7.8, 1.7 Hz, 1 H), 
7.22 (ddd, J=7.7, 5.8, 1.2 Hz, 1 H), 7.00 (d, J=8.5 Hz. 1 H), 6.88 (d, J=8.6 Hz, 1 H), 
10 6.81 (d, J=8.5 Hz, 1 H), 6.62 (br s, 1 H), 5.71 (s, 1 H), 5.51 (br s, 1 H), 2.00 (br s, 2 
H), 1.28 (br s, 6 H); 

13C NMR (125 MHz, DMSO-d6) 8 152.5, 149.7, 146.4, 145.7, 126.5, 126.1, 122.7, 
128.7, 128.2, 122.0, 122.4, 121,5, 118.2, 117.7, 117.6, 116.5, 115.5, 114.8, 114.4, 
114.1, 112.9, 49.5, 29.7, 28.1, 21.2; 
15 HRMS (FAB) calcd m/z for C25H21CIN2O2: 416.1291 (M)+. Found: 416.1288. 

Example 414 

rel-f 5S)-9-PVdrOXV-5-mS)-f 1 -hvriroxvmethvncvclohexen-3-vn- I Q-methoYv-? 7 4- 
trimethy l-2.5-dihvdro-lH-nihenzopyranor3.4-flquinnlinf: 
1H NMR (200 MHz, DMSO-d6), 5 8.49 (s, 1 H), 7.99 (d, 7=8.5 Hz, 1 H), 6.64 (d, 7=8.5 
20 Hz, 1 H), 6.58 (d, 7=8.5 Hz, 1 H), 6.47 (d, 7=8.5 Hz, 1 H), 6.21 (br s, 1 H), 5.99 (br s, 
1 H), 5.40 (br s, 1 H), 5.26-5.21 (m, 1 H), 4.81-4.72 (m, 2 H), 4.02-4.02 (m, 1 H), 
2.61-2.58 (m, 1 H), 2.52 (s, 2 H), 2.00-2.95 (m, 1 h), 2.21 (s, 2 H), 1.61-1.40 (m, 4 H), 
1.22 (s, 2 H). 1.28-1.24 (m, 2 H), 1.04 (s, 2 H); 

Anal, calcd for C27H21NO4: C, 74.80; H, 7.21; N, 2.22. Found: C, 74.77; H, 7.15; N, 
25 2.12. 

Example 415 

rsH5S)-9-hYdr0 XY-5-r(3S)-(l-methoxvcarhonvncvclohexen-3-vn- 10-methnxv-? 7 4- 
trim ethvl^.S-dihvdrn-lH-rilhenzonvranon^-nnninnlinP 
MS (DCI/NH3) 462 (M+H)+; 
30 1H NMR (200 MHz, DMSO-d6), 8 8.72 (s, 1 H), 8.04 (d, J=8.5 Hz, 1 H), 6.90-6.87 (m, 
1 H), 6.67 (d, J=8.5 Hz, 1 H), 6.64 (d, J=8.5 Hz, 1 H), 6.52 (d, J=8.5 Hz, 1 H), 6.25- . 
6.29 (m, 1 H), 5.50-5.44 (m, 2 H), 4.06-4.00 (m, 1 H), 2.66 (s, 2 H), 2.62 (s, 2 H), 
2.20-2.27 (m, 1 H), 2.18-2.05 (m, 1 H), 2.12 (s, 2 H), 1.72-1.60 (m, 2 H), .1.25-1.24 
(m, 2 H), 1.20 (s, 2 H), 1.04 (s, 2 H); 
35 HRMS calcd for C28H21NO5 is 461.2202. Found 461.2 196. 

Anal, calcd for C28H21NO5. 0.25 H20: C, 72.15; H, 6.81; N, 2.00. Found: C, 72.06; 
H, 7.06; N, 2.82. 
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Example 416 

2.5-dihvdro-9-hvdrnYv.|n. m ethnxv-2.2.4-trimethv1.^ n.5-dichlnr 0 p | 1 fnY )) .)^. 

fnhen20pvrnnnf^.4-nquinnlinp 

MS DCI m/z 468 (M+H)+; 
5 1H NMR (200 MHz, DMSO), 5 8.69 (s, 1 H), 7.96 (d, J=8.8 Hz, 1 H), 7.44 (t, J=1.8 
Hz, 1 H), 7.17 (d, J=1.8 Hz, 2 H), 6.76 (d, J=8.4 Hz, 1 H), 6.70 (s, 1 H), 6.48 (d, J=8.8 
Hz, 1 H), 6.28 (d, J=8.8 Hz, 1 H), 6.25 (d, J=1.5 Hz, I H), 5.41 (s. 1 H), 2.57 (s, 2 H), 
1.82 (s, 2 H), 1.25 (s, 2 H), 1.14 (s, 2 H); 13C NMR (200 MHz, DMSO), 8 145.9, 
145.2, 142.6. 142.1, 122.7, 122.0, 128.8, 127.6, 127.2, 127.1, 126.6, 118.2, 117.9, 
10 117.2,114.5,112.2,72.7,59.0,49.8,29.6,28.2,22.2. 

HRMS calcd for C26H23CIFNO3 is 467.1066. Found 467.1064. 

Example 417 

f')l5S.3'S)2.5-dihvdro-9-hvdrnxv-10-chlnrn-2.2.4-trimethvl.5 - n-m^f 1Y | rvr l ff hr?r{' n -2 

Yl )- 1 H-r 1 lhenzopvranon.4-flquinn1inft 

15 MS (DCI/NH3) m/z 422 (M + H)+; 

l H NMR (300 MHz, DMSO) 5 9.55 (s, 1 H), 8.02 (d, J = 8.4 Hz. 1 H), 6.77 (app s, 2 
H), 6.68 (d, / = 8.4 Hz, 1 H), 6.41 (br s, 1 H), 5.50-5.42 (m. 2 H), 4.88 (br s. 1 H), 
2.23-2.15 (m. 1 H). 2.07 (br s. 3 H), 1.91-1.80 (m, 2 H), 1.76-1.63 (m, 2 H),' 1.60-1.46 
(m, 1 H), 1.50 (br s, 3 H), 1.38-1.28 (m, 1 H), 1.30 (s, 3 H). 1.09 (s, 3 H); 
20 ,3 C NMR (125 MHz, DMSO) 5 148.6, 145.7, 143.7, 135.8. 133.7, 132.6. 128.2, 126.8, 
123.7, 120.2, 117.7, 115.9 (2), 115.3, 114.1, 112.4, 75.6, 49.5. 36.3, 29.6, 29.3, 27.5, 
25.1, 24.2, 23.7, 20.2; 

HRMS (FAB) calcd na/z for C 26 H 28 C1N0>: 421.1809 (M)+. Found: 421.1810. 

Example 41 8 

(-) fSS . 3'R)2„5-di|ivdrp-9-hv droxv-10 -chl o r o -2.2.4-trimethvl-5-n-methvlrvrlnhPVP n -^ 

Vl )- 1 H-n 1hen70pvrnnon.4-flquinn1inft 
MS (DCI/NH3) m/z 422 (M + H) + ; 

l H NMR (300 MHz, DMSO) 5 9.58 (s, 1 H), 8.05 (d, J = 8.4 Hz, 1 H), 6,79 (ABq, / = 
8.0 Hz, An AB = 14.4 Hz, 2 H), 6.67 (d, J = 8.3 Hz. 1 H), 6.47 (br s, 1 H), 5:49-5.46 (m, 
2 H), 5.35 (d, / = 8.9 Hz, 1 H), 2.28-2.15 (m, 1 H), 2.12 (br s. 3 H), 1.93-1.80 (m, 1 
H), 1.78-1.63 (m. 2 H), 1.64-1.51 (m, 1 H), 1.62 (br s, 3 H), 1.31 (s, 3 H),1.25-1.13 
(m, 2 H), 1.04 (s, 3 H); 

13 C NMR (125 MHz, DMSO) 5 148.7, 145.8, 144.2, 135.1, 134.0, 132.1, 127.9, 126.7, 
123.7, 121.4, 118.0, 116.0 (2), 115.4, 114.2, 112.4, 103.4, 76.4, 49.5, 37.1, 29.5, 
27.2, 24.5, 23.8 (2), 21.6; 

HRMS (FAB) calcd m/z for C 26 H 2 8C1N0:: 42 1 . 1 809 (M) + . Found: 421.1816. 
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Example 419 

C±3 fgR . 3'S) 2.5-dihY(1ro-9 -hvdroyv - 10 -chl n r o -2.2.4-trimethvl-5-ri-rne.thvlrvHnh r ^ n .7. 

Y 1 )- 1 H-f 1 lhftnzopvranor3.4-nquinnrinft 
[ab 25 +237.8 °(c = 0.5, CHC1 3 ); 
5 MS (DCI/NH3) m/z 422 (M + H) + ; 

'H NMR (300 MHz, DMSO) 8 9.58 (s, 1 H), 8.05 (d, / = 8.4 Hz, 1 H), 6.79 (ABq. J = 
8.0 Hz, An^ = 14.4 Hz, 2 H). 6.67 (d, J = 8.3 Hz, 1 H), 6.47 (br s, 1 H), 5.49-5.46 (m, 
2 H). 5.35 (d, J = 8.9 Hz, 1 H), 2.28-2.15 (m, 1 H), 2.12 (br s, 3 H), 1.93-1.80 (ra, 1 
H), 1.78-1.63 (m. 2 H), 1.64-1.51 (m, 1 H), 1.62 (br s, 3 H), 1.31 (s, 3 H),1.25-1.13 
10 (m, 2 H), 1.04 (s, 3 H); 

,3 C NMR (125 MHz, DMSO) 8 148.7, 145.8, 144.2, 135.1, 134.0, 132.1, 127.9, 126.7, 
123.7, 121.4, 118.0, 116.0 (2), 115.4, 114.2, 112.4, 103.4. 76.4, 49.5, 37.1, 29.5, 
27.2,24.5, 23.8 (2), 21.6; 

HRMS (FAB) calcd m/z for C 26 H 2 8C1N0 2 : 421.1809 (M) + . Found: 421.1806. 

*5 Example 420 

(+U5R.3'R) 2 . 5-dihYdro-9-tivdroxv-10.chlnro-2.2.4-trimethvl-5- n - m ethYl rY rl^ rAr n -' t - 

Y 1 V 1 H-f 1 1henzopvranor3.4-Flquinnlinfi 
[ah 25 +147.5 °(c = 0.2. CHC1 3 ); 

MS (DCI/NH3) m/z 422 (M + H)+; 

20 'H NMR (300 MHz, DMSO) 8 9.55 (s, 1 H), 8.02 (d, J = 8.4 Hz, 1 H), 6.77 (app s, 2 
H), 6.68 (d, J = 8.4 Hz, 1 H), 6.41 (br s. 1 H), 5.50-5.42 (m, 2 H), 4.88 (br s, 1 H), 
2.23-2.15 (m, 1 H), 2.07 (br s, 3 H), 1.91-1.80 (m, 2 H), 1.76-1.63 (m, 2 H), 1.60-1.46 
(m, 1 H), 1.50 (br s, 3 H), 1.38-1.28 (m, 1 H), 1.30 (s, 3 H). 1.09 (s. 3 H); 
,3 C NMR (125 MHz, DMSO) 8 148.6, 145.7, 143.7, 135.8, 133.7, 132.6, 128.2, 126.8, 

•25 123.7, 120.2, 117.7, 115.9 (2), 115.3, 114.1, 112.4, 75.6, 49.5, 36.3, 29.6, 29.3, 27.5, 
25.1, 24.2, 23.7, 20.2; 

HRMS (FAB) calcd m/z for C 26 H 28 C1N0 2 : 421.1809 (M) + . Found: 421.1794. 

Example 421 

(+/-) 2 . 5-d i hydrQ-9-(WN-dimemvlnmino-4-oxo-hutnnnvln xvV10-chlnrn.2.2.4.trimethv1. 
30 5-allvl-l H-rnhenzopvninon ,4-flquino1ine 

MS (ESI) m/z 495 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 8 7.90 (d. 1H), 6.99 (d, 1H), 6.92 (d, 1H), 6.64 (d,lH), 
6.42 (s, 1H), 5.81-5.76 (m, 2H), 5.48 (s, 1H), 5.07-4.94 (m, 2H), 2.99 (s, 2H), 2.84 (s, 
2H), 2.82-2.68 (m. 4H), 2.41-2.27 (m, 2H), 2.18 (s, 2H), 1.20 (s, 2H), 1.17 (s, 2H). 
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Example 422 

. (-) 2,5-dihYf1rQ-9-hvdroxv-10-chlom-2.2 . 4-trimethvI-5-cvcln prT1t Y|-tff- 
fnhenzopvmnof3.4-nquinoIine 
MS (DCI/NH3) m/z 296(M+H)+; 
5 1H NMR (400 MHz, DMSO-d6) 1H NMR (200 MHz. DMSO-d6) 8 9.50 (bs, 1H), 8.04 
(S, 1H), 6.77 (d, 1H), 6.72 (d, 1H). 6.65 (d, 1H), 6.42 (d, 1H), 5.50 (s, 1H), 5.42 (d, 
1H) 2.18-1:08 (m, 18H). 

Example 423 

2.frd i hYdi^9-f4-N.N-dimPth^ 

"J (l-methvlethvn-lH-mhenzonvranon.4-flqiiinnli nf 

*H NMR (400 MHz, DMSO-d6) 5 7.92 (d, J=8.5, 1H), 6.83 (d, J=8.5. 1H), 
6.71-6.65 (m, 2H), 6.31 (d, J=1.7, 1H). 5.46 (br m, 1H), 5.37 (d, J=9.7, 1H), 3.61 (s, 
3H), 3.00 (s, 3H), 2.84 (s, 3H), 2.80 (m, 2H), 2.70 (m, 2H), 2.17 (s, 3H), 1.80 (m, 
1H), 1.31 (s, 3H), 1.03 (s, 3H), 0.95 (d, J=6.4, 3H), 0.65 (d, J=6.8, 3H); 13C NMR 

15 (125 MHz, DMSO-d6) 5 171.5, 170.4, 149.0, 148.0, 145.6, 138.3, 133.6, 13L0, 127.9, 
125.8, 120.7, 118.2, 118.2. 115.4, 113.4, 112.1, 78.0, 60.0, 49.4, 36.4, 34.9, 30.9, 
29.6, 28.9, 27.6, 27.3, 23.8, 19.4, 17.8; MS (ESI/NH3) m/e 493(M+H)+, 515(M+Na)+; 
HRMS calcd m/z for C29H26N2O5: 492.2624. Found: 492.2613. 

Example 424 

20 2.5-d i hYdrO-9-(4-N . N-dimftrhvlamino-4-oxn-hutanovlnxvV1 0 .mRth f >Yv.S.r p h e nvl m efhvn. 

2.2.4-trimPthvl-lH-rnhen7onvrannn.4-ng l iinnli ni » 
1H NMR (500 MHz, DMSO-d6) 5 7.90 (d, J=8.8, 1H), 7.29-7.26 (m, 2H), 7.21 
(m, 1H), 7.09 (d, J=7.0. 2H), 6.89 (d, J=8.8, 1H). 6.66 (d, J=8.8, 1H), 6.60 (d, J=8.8, 
1H), 6.25 (d, J=1.8, 1H), 5.98 (dd, J=10.1, 2.5, 1H), 5.42 (s, 1H), 2.67 (s, 2H), 2.01 
25 (s, 2H), 2.97 (m, 1H), 2.85 (s, 2H), 2.84-2.81 (m, 2H), 2.72-2.69 (m, 2H), 2.22 (s, 
2H), 1.17 (s, 2H), 1.14 (s, 2H); 13C NMR (125 MHz, DMSO-d6) 8 171.5, 170.4, 148.2, 

148.1, 146.2, 128.4, 127.6, 122.4, 121.9, 128.9, 128.2, 127.2, 126.2, 126.2, 120.8, 

118.2, 116.2, 115.2, 112.9, 112.6, 74.8. 60.1, 49.7, 28.2, 24.9, 29.2, 29.1, 28.9, 27.6, 
24.2; MS (ESI/NH3) m/e 541(M+H)+, 562(M+Na)+; Anal. Calcd for C 3 3H3 6 N 2 05: C 

30 72.21, H 6.71, N 5.18. Found: C 72.87, H 6.97, N 4.90. 

Example 425 

2,5-dihYdrO-9-f4-N N-dimethvlfimino-4-oxo-hntnnn vloxvV10-merhoxv-2 2 4-tri^ ^rhyl.s. 
(2-thienvn- 1 H-f 1 lh enzopyrannp.4-f1quinoline. 
l H NMR (500 MHz, DMSO-d6) 5 7.90 (d, J=8.4, 1H), 7.40 (dd, J=5.0, 1.3, 1H), 
35 6.96 (s, 1H), 6.86 (m, 1H), 6.80 (m, 1H), 6.74-6.71 (m, 2H), 6.57 (d, J=8.4, 1H), 6.32 
(d, J=1.8, 1H). 5.41 (s, 1H), 3.58 (s, 3H), 2.98 (s, 3H), 2.83 (s, 3H), 2.77-2.74 (m, 
2H), 2.68-2.65 (m, 2H), 1.95 (d, J=i.l, 3H), 1.23 (s, 3H). 1.15 (s, 3H); 13C NMR (125 
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MHz, DMSO-d6)8 171.1, 170.2, 148.6, 147.5, 146.0, 142.8, 138.4, 132.8, 130.1, 
128.0, 127.2, 126.3, 126.1, 125.9, 125.8, 120.4, 118.4, 116.8, 115.8, 114.3, 112.3, 
70.9, 59.5, 49.7, 36.2, 34.7, 29.5, 28.7, 28.5, 27.4, 22.8; MS (ESI/NH 3 ) m/e 
533(M+H)+, 555(M+Na)+; Anal. Calcd for C20H22N2O5S: C 67.65, H 6.06, N 5.26. 
5 Found: C 67.48, H 6.16, N 5.07. 

Example 426 

2„5-rfihYdrQ-9-f4-N l N-dimprhvlaminohutanovloxv->-10-methnxv.2 .2.4-trirnethv».S.f7. 

prQpcnvl)-m-fni?enzopyranor3,4-flquinoline 
1H NMR (500 MHz, DMSO-d6) 8 7.85 (d. J=8.4, 1H), 6.86 (d, J=8.4, 1H), 
10 6.68-6.61 (m,.2H). 6.25 (d, J=1.5, 1H), 5.86-5.78 (m, 2H), 5.46 (s, 1H), 5.06-4.98 (ra, 
2H), 2.61 (s, 2H), 2.62 (t, J.7.1, 2H), 2.47 (m, 1H), 2.22 (t, J=7.0, 2H), 2.25 (m. 1H), 
2.18 (s, 2H), 2.16 (s, 6H), 1.80.(m, 2H). 1.18 (s, 2H), 1.17 (s, 2H); 13C NMR (125 
MHz, DMSO-d6) 5 171.8, 148.4, 147.9. 146.2, 128.5, 124.0, 122.5, 122.1, 127.2, 
126.2, 120.7, 118.2, 117.2, 116.2, 115.0, 112.8, 112.6, 72.6, 59.9, 58.0, 45.1, 26.6, 
15 21.1, 29.2, 29.0, 22.8, 22.5; MS (ESI/NH3) m/e 477(M+H)+; Anal. Calcd for C 2 9H36N- 
204: C 72.08, H 7.61, N 5.88. Found: C 72.77, H 7.74, N 5.64. 

Example 427 

9-f2-ethoxv-2-px . o-cthylaminoca^ 

lH-2,5-dihvdro-rnhen7.opvranor3.4-nquinoHn ft 
20 MS (DCI/NH3) 510 (M+NH 4 )+, 492 (M+H)+, 264; 

1H NMR (200 MHz, DMSO-d6), 5 8.21 (t, J=6.0 Hz, 1 H), 7.86 (d J=8.5 Hz, 1 H), 
6.86 (d. J=8.5 Hz, 1 H), 6,64 (d, J=8.5 Hz, 1 H). 6.62 (d, J=8.5 Hz, 1 H), 6.29 (d, 
J=l.l Hz, 1 H), 5.90-5.76 (m, 2 H), 5.45 (br s, 1 H), 5.04 (dd, J=10.2, 1.8 Hz, 1 H), 
4.99 (dd, J=17.2, 1.8 Hz, 1 H), 4.12 (q, J=7.0 Hz, 2 H), 2.85 (d. J=6.0 Hz, 2 Hz), 2.65 
(s, 2 H), 2.20-2 : 22 (m, 2 H), 2.17 (d, J=U Hz, 2 H), 1.21 (t, J=7.0 Hz, 2 H), 1.18 (s, 2 
H), 1.17 (s,2H); 

Anal, calcd for C28H22N 2 0 6 : C, 68.28; H, 6.55; N, 5.69. Found: C, 67.97; H, 6.59; N 
5.62. 

Example 428 
(+/-)2,5-qihvdro-9-H-acstaniido-P^ 

nibgn/opYranor3,4-flquinoline 

MS (APCI) m/z 477 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 5 8.04 (t, 1H), 7.85 (d, 1H), 6.90 (d, 1H), 6.68 (d, 1H), 
6.64 (d, 1H), 6.26 (s. 1H), 5.87-5.77 (m. 2H), 5.46 (s, 1H),^.04 (dd, 1H). 4.98 (dd, 
1H), 2.61 (s, 2H), 2.40 (q, 2H), 2.76 (t, 2H), 2.52-2.44 (m, 1H), 2.20-2.24 (m, 1H), 
2.18 (s, 2H). 1.84 (s, 2H), 1.18 (s, 2H). 1.17 (s, 2H). 
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Example 429 

fW-)2.5-dihvdro-9-hvdmxv-1Q^hlnrn.r2.4-trim^ 

flquinoline 
MS (DCI/NH3) m/z 418(M+H)+; 
1H NMR (400 MHz, DMSO-d6) 1H NMR (200 MHz, DMSO-d6) 5 9.70 (bs, 1H), 7.99 
(s, 1H), 7.20-7.08 (m, 5H), 6.79 (d, 1H), 6.67 (d, 1H), 6.62 (d, 1H), 6.19 (d, 1H), 5.86 
(dd, 1H), 5.44 (s, 1H) 2.98-2.84 (m. 2H), 2.22 (s, 2H), 1.19 (s, 2H), 1.17 (s, 2H). 

Example 430 

9-hvdroxv-10-methoxv-5-CphenvlmethvlftneV2.2.4-trimftthv]-1H-2 S-dihvHm- 
fnhen7.npvrannn.4-flquinnline 

(DCI/NH3) 412 (M + H) + ; 

J H NMR (300 MHz, DMSO-d 6 ), 8 8.93 (s, 1 H), 8.13 (d, J = 8.8 Hz, 1 H), 7.63 (d, J = 
8.8 Hz, 2 H), 7.32 - 7.15 (m, 3 H), 6.77 (d, 1 H), 6.69 (d, 1 H), 6.66 (d, 1 H), 6.52 (s, 1 
H), 5.46 (s, 1 H), 5.39 (s, 1 H), 3.65 (s, 3 H), 1.90 (s, 3 H), 1.20 (s, 6 H); 
HRMS calcd for C27H25NO3 is 41 1.1834, found 41 1,1821. 

Example 431 

9-fdimethvlaminothiocarhnnvn.n y v-in.methoxv-5-n-propenvn-2. 2.4-frim < ».fhv1-1R-7 i s. 
dihvdrn- M 1hen7x>pvrannn.4-flquinoline 
MS (DCI/NH3) 451 (M+H)+; 

1H NMR (200 MHz, DMSO-d6), 8 7.84 (d J=8.8 Hz, 1 H), 6.80 (d, J=8.8 Hz, 1 H), 
6.65 (d, J=8.8 Hz, 1 H), 6.62 (d, J=8.8 Hz, 1 H), 6.26 (d, J=1.7 Hz, 1 H), 5.90-5.76 
(m, 2 H), 5.46 (br s, 1 H), 5.04 (dd, J=10.2, 1.8 Hz, 1 H), 4.98 (dd, J=17.2, 1.8 Hz, 1 
H), 2.64 (s, 2 H), 2.29 (s, 2 H), 2.26 (s, 2 H), 2.22-2.22 (m, 2 H), 2.18 (d, J=1.7 Hz, 2 
H), 1.18 (s, 2 H), 1.16 (s, 2H); 

Anal, calcd for C26H20N2O2S.O.5 H20: C, 67.94; H, 6.79; N, 6.09. Found: C, 68.06; 
H, 6.80; N, 6.12. 

Example 432 

(±B 2.5-dihYdrQ-9-(N-carbamovl-2-nminoacetoxv)-10-methoxv-2 2 4 -trimffthv1-5-nllvl. 

1 H-r 1 1henzopvranof3.4- flquinoline 
MS (APCI) m/z 464 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 8 7.78 (d, 1H), 6.79 (d, 1H), 6.60 (d, 1H), 6.57 (d, 
1H), 6.27 (t, 1H), 6.18 (bs, 1H), 5.80-5.70 (m, 2H), 5.67 (s, 2H), 5.28 (s, 1H), 4.97 
(dd, 1H), 4.92 (dd, 1H), 4.01 (d, 2H), 2.55 (s, 2H), 2.42-2.27 (m, 1H), 2.22-2.16 (m, 
1H), 2.10 (s, 2H), 1.11 (s, 2H), 1.10 (s, 2H). 
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Example 4^ 

ft/-) 2.5-dihvdr(V9-f4^thoxV-4-nvn-hutoxvV10.methnxv.9,7 l A .trimi»fh v |-<- f1 ] | Y |.| ff 

rnhen7npvrannn.4-flqiiinr>1in r 
1H NMR (200 MHz, DMS0-d6) 5 7.92 (d, 1H, J=8Hz), 6.79 (d, 1H), 6.62 (d, 1H, 
J=8Hz), 6.58 (d. 1H, J=8Hz), 6.18 (d, 1H, J=2Hz), 5.82 (m, 1H), 5.72 (dd, 1H, J=2Hz, 
J=9Hz) 5.45 (s, 1H), 5.05-4.97 (m, 2H), 4.08 (q, 2H, J=5Hz), 4.02-2.91 (m, 2H), 2.70 
(s, 2H), 2.50 (t, 2H, J=5Hz), 2.45 (m, 1H), 2.21 (m, 1H), 2.16 (s, 2H). 2.00 (quin, 2H, 
J=5Hz), 1.19 (t, 2H, J=5Hz), 1.17 (s, 6H). 

Example 434 

ft/-) 2.5-dihvdro-9-f4-oxn-nRntannvlnxvV10-methr>x v .2.2.4-trimPthv1-S- a 11v1.lff . 

mben7npvranr>n.4-nquinnline 

MS (APCI) m/z 462 (M+H)+; 

1H NMR (200 MHz, DMSO-d6) 5 7.78 (d, 1H), 6.77 (d, 1H), 6.59 (d, 1H), 6.57 (d, 
1H), 6.18 (s, 1H), 5.80-5.68 (m, 2H), 5.28 (s. 1H), 4.96 (dd, 1H), 4.92 (dd, 1H), 2.54 
(s, 2H), 2.79 (dd, 2H), 2.70 (dd, 2H), 2.41-2.16 (m, 2H), 2.10 (s, 2H), 2.09 (s, 2H), 
1.11 (s, 2H), 1.10 (s, 2H). 

Example 4?5 

2 . 3-d i hYdrO-9-hvdroxv-10-rhlnrn-2.2.4-tri mR f hvl-5-n.4.5-trifl U nrnph f >nvn.1^. 

mhen7opvranori4-flquino1inft 
1H NMR 6 9.20 (s, 1H), 7.91 (d, 1H, J=8.5Hz), 6.92 (m, 2H), 6.88 (m, 2H), 6.57 (d, 
1H, J=8.5Hz), 6.28 (m, 1H), 5.45 (m. 1H), 1.81 (s, 2H), 1.29 (s, 2H), 1.09 (s, 2H); 
mass spectrum (DCI) m/z: 458 (M + 1); Calcd for C25H19CIF2NO2: 457.1056. Found: 
457.1054. 

Example 436 

2.5-dihYdr0-9-methvlthiomp.fhoyv-in.methnxv.2.2.4-trimt»th Y l-5- a llvl.1H. 
mhenzopvrannri4-flquinoline 
MS (DCI/NH3) m/z 424(M+H)+; 

1H NMR (400 MHz, DMSO-d6) 7.92(d, 1H), 6.88(d, 1H), 6.62(d, 1H), 6.60(d, 1H), 
6.20(s, 1H), 5.81(m, 1H), 5.74(dd, 1H), 5.45(s, 1H), 5.24(s, 1H), 5.02(d, 1H), 4.99(d, 
1H), 2.70(s, 2H), 2.45 (m, 2H), 2.22(s. 2H), 2.18(s, 2H), 1.18(s, 2H), 1.17(s, 2H). 

Example 437 

2 . 5-dihYdm-9-(4-N,N-difthvlaminn.4-nYn.pentannvlnxv ) -10-mRthnY V -2.2.4-trim l »rhvl.«;. 
(2-Dronenvn- 1 H-f nhffn7opvranor3.4-nqninnlin l » 
NMR (400 MHz, DMSO-d6) 5 7.84 (d, J=8.5, 1H), 6.88 (d, J=8.9. 1H), 6.68- 
6.62 (m, 2H), 6.26 (br s, 1H). 5.85-5.77 (m, 2H), 5.45 (br s, 1H), 5.05-4.97 (m, 2H), 
3.60 (s, 3H), 3.34-3.21 (m, 4H), 2.65 (t, J=7.4, 2H). 2.45-2.41 (m, 3H), 2.27 (m, 1H), 
2.17 (s, 3H), 1.90 (m, 2H), 1.18 (s, 3H), 1.17 (s. 3H), 1.12 (t, J=7.0, 3H), 1.02 (t. 
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J=7.2, 3H); 13C NMR (100 MHz, DMSO-d6) 5 171.7, 170.3, 148.4, 147.9, 146.3, 
138.4, 134.0, 133.5, 132.1, 127.3, 126.1, 120.7, 118.2, 117.2, 116.2, 114.9, 113.8, 
112.6, 73.6, 59.9, 49.8, 41.2, 36.6, 32.7, 30 ; 9, 29.3, 29.0. 23.8, 20.4, 14.2, 13.1; MS 
(ESI/NH2) m/e 533(M+H)+, 555(M+Na)+; Anal. Calcd for C22H40N2O5: C 72.15, H 
5 7.57, N 5.26. Found: C 72.16, H 7.76, N 5.06. 

Example 438 

2 . 5-d i hYdrQ-9-r4-N . N-fjimethvlnmino-4-oxo-^ n tanovioxvWiO-m ft thnv V .2?4-rri m ^| 1 y|.s. 

f2-prop^nvn-lH-nihen7opvranor3.4-nquinnlin r 
1H NMR (400 MHz, DMSO-d6) 5 7.77 (d, J=8.5, 1H), 6.81 (d, J=8.9, 1H), 
10 6:61-6.56 (m, 2H), 6.19 (d, J=1.7, 1H), 5.80-5.70 (ra, 2H), 5.28 (s, 1H), 4.98-4.90 (m, 
2H), 2.71 (s, 2H), 2.90 (s, 2H), 2.76 (s, 2H), 2.58 (t, J=7.4, 2H), 2.28-2.25 (m, 2H), ' 
2.20 (m, 1H). 2.10 (s, 2H), 1.84 (m, 2H), 1.1 1 (s, 2H), 1.10 (s, 2H); 13C NMR (loo' 
MHz, DMSO-d6) 5 171.7, 171.2, 148.4, 147.9, 146.2, 128.4, 124.1, 122.5, 122.1, 
127.2, 126.2, 120.7. 118.2, 117.2. 116.2. 114.9, 112.8, 112.6. 72.6. 59.9.49.8, 26.6, 
15 24.8. 22:8, 21.2, 29.2. 29.0. 22.8. 20.2; MS (ESI/NH3) m/e 505(M+H)+, 527(M+Na)+; 
Anal. Calcd for C3oH 36 N 2 0 5 : C 71.40, H 7.19, N 5.55. Found: C 71.20, H 7 19 N 
5.29. 

Example 439 

2.5-dihYdro-9-f4-N-Pipeririino-4-oyn-ppnt n n ovloxvV10.methoxv-2 7 4- t ri m ethvl-S-n- 
DropenvlV1 H-rnhenzopvranor3.4-flquinoline 
1H NMR (400 MHz, DMSO-d6) 5 7.78 (d, J=8.9, 1H), 6.81 (d, J=8.5, 1H), 6.61- 
6.55 (m, 2H), 6.19 (d, J=1.7, 1H). 5.80-5.70 (m. 2H). 5.28 (s. 1H), 4.98-4.90 (m, 2H), 
2.52 (s, 2H), 2.25 (m, 4H), 2.58 (t, J=7.2, 2H), 2.29-2.25 (m, 2H), 2.20 (m. 1H), 2.10 
(s, 2H), 1.82 (m. 2H), 1.51 (m, 2H). 1.42 (m. 2H). 1.26 (m, 2H). 1.11 ( s , 2H), 1.10 (s, 
2H); 13C NMR (100 MHz, DMSO-d6) 5 171.7, 169.6, 148.4, 147.9, 146.2, 128.4, 
124.0, 122.5, 122.1, 127.2, 126.1. 120.7. 118.2. 117.2. 116.2. 114.9, 112.8. 112.6, 
72.6, 59.9. 49.8. 45.8. 41.9. 26.6. 22.8. .21.2. 29.2, 29.0. 26.0. 25.2, 24.0. 22.8. 20.4; 
MS (ESI/NH3) m/e 545(M+H)+, 567(M+Na)+; Anal. Calcd for C33H40N2O5: C 72.77. H 
7.40, N 5.14. Found: C 72.50. H 7.42, N 4.99. 

Example 440 

2.5-dihYdro-9-(4-N-morpholino-4-oxn-pentnnn y loxvV10-methnxv-7 1 d^rimethvl-^-n.- 
PrOPenvn-lH-rilhen7npv rnnon.4-nqiiinnljp p 
1H NMR (400 MHz, DMSO-d6) 8 7.77 (d, J=8.5. 1H). 6.81 (d, J=8.5. 1H), 
6.61-6.56 (m, 2H), 6.19 (s. 1H). 5.78-5.70 (m, 2H), 5.28 (s. 1H), 4.98-4.90 (m. 2H). 
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2.52 (s, 2H), 2.50 (m, 4H), 2.29 (t, J=4.7, 4H). 2.59 (t, J=7.4, 2H), 2.41-2.27 (m, 2H), 
2.20 (in, 1H), 2.10 (s, 2H), 1.82 (m, 2H), 1.11 (s, 2H), 1.10 (s, 2H); 13C NMR (100 
MHz, DMSO-d6)5 171.6, 170.2, 148.4, 147.9, 146.2, 128.4, 124.0, 122.5, 122.1, 
127.2, 126.1, 120.7, 118.2, 117.2, 116.2, 114.9, 112.8, 112.6, 72.6, 66.1, 60.0, 49.8. 
45.2, 41.4, 26.6, 22.7, 21.0, 29.2, 29.0, 22.8, 20.2; MS (ESI/NH3) m/e 547(M+H)+, 
569(M+Na)+; Anal. Calcd for C32H38N2O6: C 70.21, H 7.01. N 5.12. Found: C 69.99, 
H 7.06, N 4.91. 

Example 441 

I-) 2.5-dihYtlrQ-9-f4-N.N-dimethvI?imino-4-oxo-hutanovloxv)- 1 0- m ethnxv-9 , 7 4-trimethvl- 

5fSV(3( > SV1-CYClonenten-3-vn-lH-rnhen7onvranon.4-n f1 .. i Tin |i n r 
MS (APCI) m/z 517 (M+H)+; 

1H NMR (200 MHz. DMSO-d6) 5 7.94 (d, 1H). 6.84 (d, 1H). 6.69 (d, 1H), 6.67 (d. 
1H), 6.22 (s, 1H), 5.75 (dd, 1H), 5.52 (d, 1H), 5.42 (s, 1H), 5.17 (dd/ 1H), 2.62 (s, 
2H), 2.99 (s, 2H), 2.90-2.85 (m, 1H). 2.84 (s. 2H), 2.80 (t. 2H), 2.68 (t, 2H), 2.29-2.21 
(ra, 1H), 2.25-2.12 (m, 1H). 2.08 (s. 2H), 1.92-1.74 (m. 2H), 1.20 (s, 2H), 1.08 (s, 
2H). 

Example 442 

lQ-methOXY-9-fallYlaminocarbonvl^xv-5-n-nronenvlV2.2.4-trim ft fhv 1 .lH-?S.HihvHr n - 

mbenzopvranofl.4-flquinoline 
MS (DCI/NH3) 464 (M+NH4)+, 447 (M+H)+, 264. 

1H NMR (200 MHz, DMS0-d6), 8 7.96 (t, J=5.9 Hz. 1 H). 7.86 (d, J=8.5 Hz, 1 H), 
6.86 (d, J=8.5 Hz, 1 H), 6.62 (d, J=8.5 Hz, 2 H), 6.28 (d, J=1.5 Hz, 1 H), 5.90-5.76 
(m, 2 H), 5.45 (br s, 1 H), 5.27-4.97 (ra, 4 H), 2.71 (m, 1 H), 2.64 (s, 2 H), 2.41-2.22 
(m, 2 H), 2.17 (d, J=1.5 Hz, 2 H), 1.18 (s, 2 H), 1.17 (s, 2 H); 
Anal, calcd for C27H20N2O4 . 0.25 H20: C, 71.89; H, 6.81; N, 6.21. Found: C, 72.18; 
H, 7.08; N, 5.98. 

Example 443 

lQ-methoxv-9-(cvclohftxvlaminn^rhonvlVnxv-5-n - pronenvlV? ?.4-trimftthvl.1H-7 5. 
dihvdro-fnhenzopvranor3.4-flquinoline 
MS (DCI/NH3) 506 (M+NH4)+, 489 (M+H)+, 264. 

1H NMR (200 MHz, DMSO-d6), 8 7.86 (d J=8.8 Hz. 1 H), 7.67 (d, J=7.8 Hz, 1 H), 
6.84 (d, J=8.8 Hz, 1 H). 6.62 (d, J=8.8 Hz, 1 H), 6.61 (d, J=8.8 Hz, 1 H), 6.25 (d. 
J=1.0 Hz, 1 H), 5.90-5.76 (m. 2 H), 5.45 (br s, 1 H), 5.04 (dd, J=10.2, 1.8 Hz, 1 H), 
4.99 (dd, J=17.2, 1.8 Hz, 1 H), 4.02 (br s, 1 H), 2.62 (s, 2 H), 2.20-2.22 (m, 2 H), 2.17 
(d, J.1.0 Hz. 2 H), 1.86-1.52 (m, 5 H), 1.21-1.22 (m, 5 H), 1.18 (s, 2 H), 1.17 (s. 2 H); 
HRMS calcd for C20H26N2O4 is 488.2675. Found 488.2670. 



-255- 



WO 99/41256 PCT/US99/03127 

E xam ple 4 44 

2 . 5-dihYdro-9-hYdrn ^Y- 1 0-mn th o x v -2.2.4- trim ethvl-5-(3-thienvl )- 1 H-rnh^mnnvrannp 4. 

flquinoline 

*H NMR (300 MHz, DMSO-dg) 5 8.57 (s. 1H), 7.91 (d, / = 9 Hz. 1H), 7.35 (dd, 7 = 5, 5 
Hz, 1H), 6.99 (d, J = 5 Hz, 1H), 6.92 (s, 1H). 6.68 (d. J = 9 Hz, 1H), 6.64 (s, 1H), 6.44 
(d. / = 9 Hz, 1H), 6.34 (d, J = 9 Hz, 1H), 6.21 (s, 1H), 5.38 (s, 1H), 3.57 (s. 3H). 1.87 
(s, 3H), 1.23 (s, 3H), 1.13 (s, 3H); 13c NMR (125 MHz, DMSO-de) 8 183.2, 182.4, 

181.4, 181.1, 170.3, 168.8. 165.3, 165.2, 164.1, 163.9, 163.5, 163.4, 162.6, 155.8, 
.154.7. 151.6. 149.6. 108.9. 96.6. 87.3, 67.3, 66.0, 60.6; MS (DCI/NH3) (M+H)M06. 

Example 445 

2.5-dihYdrQ-9-hY(jroXY-10-methoxv-2.24-trimethvI-5-r4-munmph P py p m p,thvn-1H- 

mben?npvrannn.4-flquinoline 
1H NMR (300 MHz, DMSO-d 6 ) 5 8.47 (s, 1H), 7.94 (d, J = 8 Hz, 1H), 7.33-7.31 (ra, 
1H), 7.13-7.04 (m, 3H), 6.62 (dd, J = 9, 8 Hz, 2H), 6.41 (d, 7 = 9 Hz, 1H). 6.41 (s, 
1H), 5.82 (dd, J = 10, 9 Hz, 1H), 5.40 (s, 1H), 3.69 (s, 3H), 3.01-2.93 (m, 1H), 2.81- 
2.76 (m, 1H), 2.20 (s, 1H), 1.15 (s, 3H), 1.13 (s, 3H); 13c NMR (75 MHz, DMSO-d 6 ) 5 

162.5, 159.2, 145.8, 145.1, 144.0, 142.8, 134.1, 133.4, 132.2, 130.8, 130.7, 127.4, 
126.4, 117.9, 116.4, 116.2, 115.0, 114.7, 114.4, 113.8, 112.5, 74.4, 59.5, 49.7, 37.1, 
29.2, 29.0, 24.3; MS calc'd for C27H26O3NF: m/e 431.1897, found 431.1905;_Analysis 
calc'd for C27H26O3NF 0.30 H 2 0: C, 74.23; H, 6.14; N, 3.21; found: C, 74.16; H, 
6.44; N, 2.96. 
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WHAT IS CLAIMED IS:. 



A compound having Formula I 




Ri? 



•Ri8 



or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Rl is -Li-Ra where Li is selected from 
'(1) a covalent bond, 

(2) -O-, 

(3) -S(0) t - where t is 0, l,or2, 

(4) -C(X)-, 

(5) -NR7- where R7 is selected from 
(a) hydrogen, 

' (b) aryl 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(0 alkoxycarbonyl where the alkyl part is one to twelve carbons and is 

substituted by 1 or 2 aryl groups, 
, (g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen; 
0) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 
(6) -NRgC(X)NR9- where X is 0 or S and Rg and R9 are independently 
selected from 
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(a) hydrogen, 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkyl of one to twelve carbons, 

(e) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from aryl or cycloalkyl of three to twelve 
carbons, 

(f) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 

(g) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 

(7) -X*C(X)- where X is previously defined and X' is O or S, 

(8) -C(X)X\ 

(9) -X'C(X)X"- .where X and X' are previously defined and X" is 
O or S, 

provided that when X is O, at least one of X' or X" is O, 

(10) -NR 8 C(X)-, 

(11) -C(X)NR 8 -, 

(12) -NR 8 C(X)X'-, 

(13) -X'C(X)NR 8 -, 

(14) -S0 2 NR 8 -, 

(15) -NR 8 S0 2 -,and 

(16) -NR 8 S0 2 NRq- 

where (6)-(16) are drawn with their right ends attached to Ra and 
Ra is selected from 

(1) -OH, 

(2) -OG where G is a -OH protecting group, 

(3) -SH, 

(4) -CO2R20 where R26 is hydrogen or alkyl of one to twelve carbons, 

(5) alkoxylcarbonyl, . 

(6) -CN, 

(7) halo, 

(8) haloalkoxy of one to twelve carbons, 

(9) perfluoroalkoxy of one to twelve carbons, 

(10) -CHO, 
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(11): -NR7R7 where R7 is defined previously and R7 is selected from 

(a) hydrogen, ■ 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(0 alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 
(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 

(12) -C(X)NR 8 R 9 , 

(13) -OSO2R11 where Rn is selected from 
(aL aryl, 

(b) cycloalkyl of three to twelve carbons, 

(c) alkyl of one to twelve carbons, 

(d) alkyl of one to twelve carbons substituted with 1, 2, 3, or 4 halo 
substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 

(14) alkyl of one to twelve carbons, 

(15) alkenyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to L\ when Li is other than a covalent bond, 

(16) alkynyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
directly to Li when Li is other than a covalent bond, 
where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
independently selected from 
(a) alkoxy of one to twelve carbons, 
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(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

1 10 (d) thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to the same carbon, 

(e) -CN, 

(0 halo, 

(g) -CHO, 
115 (h) -N0 2 , 

(i) haloalkoxy of one to twelve carbons, 

(j) perfluoroalkoxy of one to twelve carbons, 

(k) -NR7R77 

(1) =NNR 7 R 7 ' f 

120 (m) -NR7NR7-R7" where R7 and R7 are defined previously and 

R7" is selected from 

(i) hydrogen, 

(ii) aryl, 

(iii) cycloalkyl of three to twelve carbons, 

125 (vi) alkanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxycarbonyl where the alkyl part is one to twelve 
carbons, 

(vi) alkoxycarbonyl where the alkyl part is one to twelve 
carbons substituted by 1 or 2 aryl groups, 

130 (vii) alkyl of one to twelve carbons, 

(viii) alkyl of one to twelve carbons substituted with 1 or 2 
substituents independendy selected from aryl or 
cycloalkyl of three to twelve carbons, 

(ix) alkenyl of three to twelve carbons, 

135 provided that a carbon-carbon double bond is not attached 

directly to nitrogen, and 

(x) alkynyl of three to twelve carbons, 

provided that a carbon-carbon triple bond is not attached 
directly to nitrogen, 
140 (n) -CO2R10 where Rio is selected from 

(0 aryl, 

(ii) aryl substituted with 1, 2, or 3 alkyl of one to twelve carbon 
substituents, 
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(ii) cycloalkyl of three to twelve carbons, 

(iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
cycloalkyl of three to twelve carbons, 

(o) -C(X)NR 8 R 9 , 
(p) =N-ORio, 
(q) =NRi 0 , 
(r) -S(0) t Rio, 
(s) -X'C(X)R 10 , 
(t) (=X), and 
(u) -OSO2R11, 

(17) cycloalkyl of three to twelve carbons, 

( 1 8) cycloalkenyl of four to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to Li when L\ is other than a covalent bond, 
where (17) and (18) can be optionally substituted with 1, 2, 3, or 4 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) aryl, 

(c) alkoxy of one to twelve carbons, 

(d) halo, 

(e) alkoxycarbonyl where the alkyl group is one to twelve carbons, and 
(0 -OH, 

provided that no two -.OH groups are attached to the same carbon, 

(19) perfluoroalkyl of one to twelve carbons, 

(20) aryl, and 

(21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkandyloxy where the alkyl part is one to twelve carbons, 

(c) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) halo, 
(0 -OH, 

provided that no two -OH groups are attached to the same carbon, 
(g) thioalkoxy of one to twelve carbons, 
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(h) perfluoroalkyl of one to twelve carbons, 

(i) -NR7R7, 
(j) -CO2R10, 

(k) -OS02Rn,and 
(1) (=X); 

R2, R3. and R4 are independently hydrogen or Ri; or 

Rl and R 2 together are -X*-Y*-Z*- where X* is -O or -CH 2 -, Y+ is -C(O)- or 
-(C(Ri2)(Ri3»v - where R12 and R13 are independendy hydrogen or alkyl of one to 
twelve carbons and v is 1,2, or 3, and Z* is selected from -CH2-, -CH 2 S(0) r , 
-CH 2 0-, -CH 2 NR 7 -, -NR7-. and -0-; 

L2 is selected from 

(1) a covalent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(a) spiroalkyl of three to eight carbon atoms, 

(b) spiroalkenyl of Five or eight carbon atoms, 

(c) oxo, 

(d) halo, and 

(e) -OH, . 

provided that no two -OH groups are attached to the same carbon, 

(4) alkynylene of two to twelve carbons, 

(5) -NR 7 -> 

(6) -C(X)-, 

(7) -0-, and 

(8) -S(0) r ;and 



R5 is selected from 

(1) halo, 

(2) hydrogen, 

(3) -C(=NR 7 )ORio, 

(4) -CN, 

provided that when R5 is (1), (2), or (3), L2 is a covalent bond, 

(5) alkyl of one to twelve carbons, 
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(6) alkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached direcdy 
to L3 when L3 is other than a covalent bond, 

(7) cycloalkyl of three to twelve carbons, 

(8) heterocycle, 

(9) aryl 

where (5)-(9) can be optionally substituted with l t 2, 3, 4, or 5 substituents 
independendy selected from 

(a) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(b) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(c) -CN, 

(d) halo, 

(e) -CHO, 
(0 -N0 2 > 

(g) haloalkoxy of one to twelve carbons, 

(h) perfluoroalkoxy of one to twelve carbons, 

(i) -NR8 , R9* where R$ and R9' are selected from 

(i) hydrogen, 

(ii) . alkanoyl where the alkyl part is one to twelve carbons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 
and is substituted with 1 or 2 phenyl substituents, 

(v) cycloalkyl of three to twelve carbons, 

(vi) alkyl of one to twelve carbons, 

(vii) alkyl of one to twelve carbons substituted with 1, 2, or 3 
substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyl of three to twelve carbons, 
aryl, and 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not direcdy attached to nitrogen, 

(ix) alkynyl of three to twelve carbons, 
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provided that a carbon of a carbon-carbon triple bond is not 
directly attached to nitrogen, 

(x) -C(0)NR x Ry where Rx and R Y are independently selected 
from hydrogen and alkyl of one to twelve carbons, 

(xi) alkoxy of one to twelve carbons, 

(xii) aryl, and 

(xiii) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 

alkoxycarbonyl where the alkyl part is one to twelve carbons, 

alkoxy of one to twelve carbons, 

halo, 

-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons, 
perfluoroalkyl of one to twelve carbons, 
-NR 7 R 7 ', 

-C0 2 Rio, 
-OSO2R11, and 
(=X), or 

R8* and R9' together with the nitrogen atom to which they are 
attached form a ring selected from 



(i) 


aziridine, 


(ii) 


azetidine, 


(iii) 


pyrrolidine, 


(iv) 


piperidine, 


(v) 


pyrazine, 


(vi) 


morpholine, 


(vii) 


phthalimide, • 


(viii) 


thiomorpholine, and 


(ix) 


thiomorpholine sulfone 



where (i)-(ix) can be optionally substituted with 1, 2, or 3 alkyl of 

one to twelve carbon substituents, 

=NNR 8 'R 9 ', 

-NR7NR 8 -R 9 ', 
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(1) -CO2R8/ 

(m) -C(X)NR 8 'R9\ 

(n) =N-OR 8 , 

295 (0) =NR 8 , 

(p) -S(0) t Rio, 

(q) -X'C(X)R 8 , 

(r) (=X), 

(s) -0-(CH2) q -Z-Rio where Rio is defined previously, q is 1, 2, or 3, 

300 and Z is 0 or -S(0) r , 

(0 -OC(X)NR 8 .R 9 ., 

(u) -OS0 2 Rn, 

(v) alkanoyloxy where the alkyl group is one to twelve carbons, 

(w) -LBR30 where Lb is selected from 

305 (i) a covalent bond, 



(ii) -0-, 

(iii) -S(0) r , and 

(iv) -C(X)-and 
R30 is selected from 

310 (i) alkyl of one to twelve carbons, 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to Lb when Lb is other than a covalent bond, 

(iii) alkynyl of one to twelve carbons, 

315 provided that a carbon of a carbon-carbon triple bond is not 

attached direcdy to Lb when Lb is other than a covalent bond, 
where (i), (ii), and (iii) can be optionally substituted with 
cycloalkyl of three to twelve carbons, 
-OH, 

320 provided that no two -OH groups are attached to the same 

carbon, 
halo, 

alkoxy of one to twelve carbons, 
thioalkoxy of one to twelve carbons, 
325 -NR 8 'R 9 ', 

-O-(CH 2 )q-Z-Ri 0 , 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 
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alkanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7S02-(alkyl of one to twelve carbons), 
-OS02-(alkyl of one to twelve carbons), 
aryl, and 
heterocycle, 
. (iv) aryl, 

(v) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 



-OH, 

provided that no two -OH groups are attached to the 



same carbon, 

(vi) heterocycle, and 

(vii) heterocycle substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 



provided that no two -OH groups are attached to the 
same carbon. 



(x) -X , C(X)X"Rio, 

(y) -NHC(0)NHNH 2 , 

(z) alkenyl of two carbons, 

(aa) -C(=NR 7 )ORio, and 

(bb) -NR 7 (X)NR 8 <R 9 ., 



provided that when R 5 is (9), L3 is other than -NR7- or -O-, 

where the carbon-carbon double bond is in the Z or E configuration, and 

Rl9» and R21 are independendy selected from 

(a) hydrogen, 

(b) halo, 



alkyl of one to twelve carbons, 
halo, 

-NO2, and 



alkyl of one to twelve carbons, 
halo, 

-N02,and 
-OH, 



(10) 




19 
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(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 

(d) alkyl of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 





carbon, 


(w) 


-CN, 


(v) 


halo, 


(vi) 


-CHO, 


(vu) 


-NO2, 


(viii) 


haloalkoxy of one to twelve carbons, 


(ix) 


perfluoroalkoxy of one to twelve carbons, 


(x) 


-NR8*R9' 


(xi) 


=NNR 8 -R 9 ', 


(xii) 


-NR 7 NR 8 .R 9 ., 


(xiii) 


-CO2R10, 


(xiv) 


-C(X)NRyR9', 


(XV) 


=N-ORio. 


(xvi) 


=NRi 0 , 


(xvii) 


-S(0) t Rio, 


(xviii) 


-X'C(X)Ri 0 , 


(xix) 


(=X), 


(xx) 


-0-(CH 2 ) q -Z-Rio, 



(xxi) -OC(X)NR 8 'R9\ 

(xxii) -LBR30, 

(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiv) -OS02Rn,and 

(xxv) -NR 7 (X)NR 8 'R9'. or 
R20 and R21 together are selected from 

(a) cycloalkyl of three to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 
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(c} 23 (allene) where R22 and R23 are independently 

hydrogen or alkyl of one to twelve carbons, and 
(11) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring formed by R20 and R21 together can be 
optionally substituted with one or two substituents independendy selected 
from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, • 

provided that no two -SH groups are attached to the same carbon, 

(d) -CN, 

(e) halo, 
(0 -CHO, 

(g) -N0 2 , 

(h) haloalkoxy of one to twelve carbons, 

- (i) perfluoroalkoxy of one to twelve carbons, 
0) -NR 8 -R 9 - 

(k) =NNR 8 -R 9% 

(1) -NR 7 NR 8 R 9 -, 

(m) -CO2R10, 

(n) -C(X)NR 8 'R 9 -, 

(0) =N-ORi 0 , 

(P) =NRi 0 , 

(q) -S(0) t Rio, 

(r) -X'C(X)R 10 , 

(s) (=X), 

(t) -O-(CH 2 ) q -Z-R 10 , 

(u) -OC(X)NR 8 -R 9 ., 

(v) -L B R 3 0. 

(w) alkanoyloxy where the alkyl group is one to twelve carbons, 

(x) -OS02Rn,and 

(y) -NR 7 (X)NR 8 -R 9 -; 

R6 is hydrogen or alkyl of one to twelve carbon atoms; or 



-268- 



99/41256 



PCT/US99/03I27 



-L2-R5 and R6 together are selected from 

(1) =0, 

(2) ^ where 8 is 1 , 2, 3, or 4 and A is selected from 

(a) -CH2-, 

(b) -0-, 

(c) -S(0) t , and 

(d) -NR7-, and 

R ' 

(3) 26 where the carbon-carbon double bond can be in the E or Z 
configuration and R26 and R26* are independendy selected from 

(a) hydrogen, 

(b) alkenyl of three to twelve carbons, 

(c) aryl, 

(d) heterocycle, 

(e) alkyl of one to twelve carbons, 

(f) cycloalkyl of three to twelve carbons, 

(g) cycloalkenyl of four to twelve carbons, and 

(h) cycloalkenyl of four to twelve carbons where (a)-(f) can be 
optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

* provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 

(vii) -N0 2 , 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 
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W 




(xi) 


=iNNK8'K9\ 




-1NK7INK.8 K>9 » 


(xiii) 


-LU2K10, 


(xiv) 


-(^(XjNRs^s 


(XV) 


=N-ORio, 


(xvi) 


XTT> 


(xvii) 




(xviii) 


-X C(X)Rio» 


(xix) 


(=X), 


\XX) 


-U-(<~n2;q-ZrKio, 


(xxi) 


f"^/'"V'V r \x7T) r> 

-UC(X)NK8'R9', 


(xxii) 


-LbR30. 


(xxiii) 


alkanoyloxy where the alkyl group is one to twelve carbons, 


(xxiii) 


-0S02Rn,and 


(xxiv) 


-NR 7 (X)NR 8 'R9'; 



Rl6 and Ri6* are independently hydrogen or alkyl of one to six carbons; or 
Rl6 and Ri6' together are alkenyl of two carbons; 

a broken line represents the optional presence of a double bond, 

provided that when R J6 and R i6 ' together are alkenyl of two carbons, the double 

bond is not present; 

Y is selected from carbon, nitrogen, and N + (=0-); 

Rl7 is absent or hydrogen or alkyl of one to six carbons, 

provided that when the double bond .is present, and Y is nitrogen or N + (=0-), 

R17 is absent; and 

Ri8 and Ri8< are independendy hydrogen or alkyl of one to six carbons; or 
Rl8 and Rig* together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons. 

2 . A compound according to Claim 1 of Formula II 
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or a pharmaceutical^ acceptable salt or prodrug thereof, where 
Ri, R2, R3. R4» Rs» R6» and L2, are defined above. 

3. A compound according to "Claim 2 where R\ is -Li-Ra, Li is -0- or -S-, and R A is 
alkyl of one to twelve carbons that can be optionally substituted, or Ri and R2 
together are -X*-Y+-Z*-. 

4. A compound according to Claim 3 selected from 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
. f]quinolinelH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2,4-m^ 
flquinoline, 

10-(difluoromethoxy)-2 f 5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-ethoxy-2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

5-(3-bromo-5-methylphenyI)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 
3-(2,5-dihydro-10-methoxy-2,2,4-trime^ 
yl)phenol,acetate (ester), 

3^2,5-dihydro-10-methoxy-2,2,4-trimethyM^^ 
yl)phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3Kmethylthio)methoxy]phe 
[l]benzopyrano[3,4-f]quinoline, 
[3-(2,5-dihydro-10-methoxy-2;2,4-tr^ 
yl)phenyl] dimethylcarbamate, 

5-[3-(2-furanyl).5-methylphenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-methyl-5-(l-morpholinyl)phenyl]^ 
lH-[l]benzopyrano[3,4-t]quinoline, 



-271- 



2>dihydro-10-methoxy-2 t 2,4-trimethyl-5-(phenylmethylene)--lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro- 10-meihoxy-2 t 2,4-trimethyl- 1H- 
[ 1 ] benzopyrano [3 ,4-f]quinoline f 

5-butyl-2,5-dihy dro- 1 0-me thoxy-2,2,4- trime thy I- 1 H- [ 1 ] benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3^trifluoromethyl)phenyl]-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(4-methoxyphenyl)-2,2,4-trimethyMH- 
[ l]benzopyrano[3,4-f]quinoline, 

5K3-chlorophenyl)-2 t 5-dihydro-10-methoxy-2,2,4-lrimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10«methoxy-2,2,4-trimethyl-5-(3-methylphenyl)-lH- 
[ l]benzopyrano[3,4-f)quinoline, 
(M-2,5-dihydro-10-methoxy-2,2Atri^^ 
f]quinoline, 

(± )-2 t 5-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,^ 
f]quinoline, 

5-(3,5-dimethylphenyl)-2,5-dihyd^ 
[l]benzopyrano[3,4-f]quinoline, 

5-(4-chlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoline t 

5-(3,4-dimethylphenyl)-2,5-dihydro-10-methoxy-2,2 t 4-trimethyNlH- 
[l]benzopyrano[3,4-f]quinoIine, 

5-(4-fluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-[3,5-bis(irifluoromethyl)phenyl]-2,5-dihydro-10-methoxy-2,2,4-trimeth 
[l]benzopyrano[3,4-f]quinoline, 
(-)-5-(3,5-dichlorophenyl)-2,5-d^ 
[ l]benzopyrano[3,4-f]quinoline, 

(+)-5-(3,5-dichlorophenyl)-2 ? 5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3AflquinoIine, 

5-(3,5-difluorophenyI)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3 f 4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4,N-tetramethyl-N-phenyI-lH-[l]benzopyrano[3^ 
f]quinolin-5-amine, 

(-)2,5-dihydro- 1 0-meihoxy-2,2,4-trimethyl-5-(2-propenyl)- 1 H- 
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[l]benzopyrano[3,4-flquinoline, 

(+)-2,5-dihydro- 10-methoxy-2.2,4-trimethyl-5-(2-propenyl)- 1 H- 
[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-10-m e thoxy-2,2,4.trimethyl-lH.[l]benzopyrano[3,4-f]quinoline 

^(^S^hydro-lO-methoxy^^^-trimethyl-lH-flJbenzopyiunoP^flquinolk-S 
yl)-N,N-dimethylbenzenamine, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(5-raethoxy-2-thienyl)-lH- 
[ 1 ]benzopyrano[3 ,4-f)quinoline, 

2,5-dihydro-l 0-methoxy-2,2,4-trimethyl-5-(5-propyl-2-thienyl)- 1H- 
fl]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(l-morpholinyl) P henyl]-lH- 
[l]benzo P yrano[3,4.-fIquinoline, 

l-(2,5-dihydro-10-methoxy-2 1 2,4-trin,ethyl-lH-[l]benzo P yrano[3,4-f]quinolin- 
5-yl)-3,3-dimethyl-2-butanone, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyranof3,4-f]quinoline-5- 
carbonitriJe, 

l-(2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin- 
5-yI)-2-propanone, 

rnethyl-2,5.dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzo P yra n o[3,4- 
f]quinoline-5-acetate, 

2.(2,5-dihydro-10-methox y -2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)- 1-phenylethanone, 

5-[2-(chloromethyi)-2- P ropenyl]-2,5-dih y dro-10-methoxy-2,2,4-triraethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-(- m ethylene-lH-[lJbenzopyrano[3,4- 
fiquinohne-5-propanol, acetate (ester), 

2,5-dihydro-10-methoxy-2,2.4-trimeth y l-5-(4-methyl P henyl)-lH- 
[lJbenzo P yrano[3,4-f]quinoline, 

5-(3-fluoro-4-methylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzo P yrano[3,4-f]quinoline, 

5-(3-bromo P henyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzo P yrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-( P henylmethyl)-lH- 
[l]benzo P yrano[3,4-f!quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5- P ropyl-lH-[l]benzo P yrano[3,4-' 
flquinoline. 
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5-(4-fluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-triraethyl-lH- 
[l]benzopyrano[3,4-f[quinoIine, 

5-(3-fluorophenyI)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4,5-tetr^ 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(l-methyIethyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimeihyl-5-(2-methylpropyl)-lH- ' 
[l]benzopyrano[3,4-flquinoline, 

5-ethyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano(34- 
flquinoline, 

2,5-dihydro-10- m ethoxy-2,2,4-trimeth y l-IH-[l]benzopyrano[3,4-f]quinoline-5- 
carboximidic acid ethyl ester, 

2,5-dihydro-10-methoxy-2.2,4- t rimeth y l-(-meth y lene lH-[l]benzopyranof3 4- 
' f]quinoline-5-propanol, 

2,5-dihydro-10-methoxy-2,2,4.N,N-pentameth y l-lH-[l]benzo P yranor3 4- 
f]quinoIine-5-acetamide, 

2,5-dihydro.l0-methoxy-2,2,4.N,N- P entameth y l-lH-[l]benzopyranor3 4- 
f]quinoline-5-ethanamine, 

N-cyclo P rop y l-2,5-dihydro-10-methox y -2,2,4-trimeth y MH-fl]benzo Py rano[34- 
fJqumoline-5-acetamide, 

2,5-dih y dro-10-methox y -2,2,4-trimeth y I-5-(2-prop y n y l)-lH-[l]benzo Py rano[3 4- 
fjqmnoline, 

yl)-2(5H)-furanone, 

5-(3-butenyl)-2.5-dihd y ro- 10-methoxy-2,2,4-tri m eth y l-lH-[l]benzop y rano[3 4- 
flquinoline, 7 1 ' 

2,5-dihydro-10- m ethoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline-5- : 
propanol, 

5-(3,5-dichlorophenyl)-10-ethoxy-2,5-dih y dro-2,2,4-trimeth y l-lH- 
[l]benzop y rano[3.4-f]quinoline, 

10-(bromodinuoromethox y )-2,5-dih y ro-2,2,4,trimeth y l-5-(2-pro P en y l)-lH- 
[l]benzop y rano[3.4-fjquinoline, 

t3-(2.5-dihydro-10- m ethoxy-2,2Atrimethyl-lH-[i]benzo P 
yl)phen y l] meth y lcarbonate, 

2,5-dih y dro-10-methox y -5-(3-methoxyphen y l)-2,2,4-tri m ethyl-lH- 
[ l]benzop y rano[3,4-f]quinoline, 
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2,5-dihydro-10-tnethoxy-2,2,4-trimethyl-5-[3-(2-propenyloxy)phenyl]-lH- 
[l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro-10-methoxy-2,2,4-triraethyl-5-[3-(phenylmethoxy)phenyl]-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-r3-(cyclopropylmethoxy)phenyl]-2,5-dihydro-l(>.methoxy-2,2,4-trimethyl- 
IH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-[2-(l.piperidinyI)ethoxy] P heny]- 
lH-[l]benzopyrano[3,4-f]quinoline, 

5-(3-hexyloxyphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-[3-(2,4-dinitrophenoxy)phenyl]-2.5-dihydro-10-methoxy-2,2,4-triraethyl- 
lH-[l]benzopyrano[3,4-f)quinoline, 

2.5-dihydro-10- m ethoxy-2,2,4-trimethyl-5-[3-(2- P ropynyloxy) P henylMH- 
[l]benzopyranof3,4-fIquinoline, 

3- (2,5-dihydro-10-methoxy-2,2.4-trinieih y l-lH-[l]benzo P yrano[3,4-f]quinoUn- 
5-yI)phenol-4-methylbenzenesulfonate (ester), 

4- (2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]b e nzopyrano[3.4-f]quinolin- 

5- yl)phenolacetate (ester), 

4- (2,5-dihydro-10-methoxy-2,2,4-trimethyI-lH-[l]benzo P yrano[3,4-f]quinolin- 

5- yl) P henol, 

2,5-dihydro-10-methox y -2,2,4-trimethyl-5-[[4-(methylthio)methox y ] P hen y 13- 
lH-[l]benzp P yrano[3,4-f]quinoline, 

[4-(2,5-dihydro-10- m ethoxy-2,2,4-trimethyl-lH-[l]benzo P yrano[3,4-f]quinoUn- 
5-yl) P henyl] dimethylcarbamate, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(phenylmethoxy)phenyl]-lH- 
[l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-10-methoxy-2,2,4-trimethyI-5-[3-(methoxymethox y ) P hen y l]-lH- 
[l]benzo Py rano[3,4-f]quinoline, 

[(2,5-dih y dro-10- m ethoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f] q uinolin-5- 
yl) P henyl] 1-motpholinecarboxylate, 

2,5-dihydro-10-methox y -2,2,4-trimethyI-5-[3-[(methylsulfinyl)methoxy] P henyl]- 
1 H-[ 1 ]benzo P yrano[3,4-t]quinoline, 

O-[3-(2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH-[l]benzo P yrano[3,4- 
f)qumoIin-5-yl)phenyl] ester, 

2,5-dihydro-10-methoxy-2,2,4-tri m ethyl-5-[3-(methylthio) P henyl]-lH- 
[ 1 ]benzopyrano[3 ,4-t]quinoline, 

O-[3-(2.5-dihydro-10-methoxy-2,2,4-trimethyHH-[l]benzo P yrano[3,4- 
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f]quinolin-5-yl)phenyl] meihylcarbonothioate, 

[3 : (2,5-dihydro-10-methoxy-2;2,4-trimethyl]-lH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)phenyl] trinuoromethanesulfonate, 

5-[3-(4,5-dihydro-4,4-diraethyl-2-oxazolyl)phenyl]-2,5-dihydr6-10-methoxy- 
2,2,4-trimethyl- lH-[l]benzopyrano[3.4-f]quinoline, 

ethyl 3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quiholin-5-yl)benzoate, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinolin-5- 
yl)benzoic acid, 

2>dihydro-l(>methoxy-22,4-trimethyl-5-[3-methyl-5-(:2-propenyl)phenyl]- 
1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

l-[3-(2,5-dihydro.lO-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoUn- 
5-yl)-5-methylphenyl]ethanone, 

3-(2>dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5. 
yl)-5-trimethylbenzeneraethanol, 

5-[3-(2-furanyl)phenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-methyl-5-(lH-pyrrolidin-l- 
yl)phenyl] - 1 H- [ I ]benzopyrano[3,4-f]quinoline, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-fIquinolin- 
5-methyl)-5,N-dimethylbenzenamine, 

3-(2,5-dihydrc~ 1 0-methoxy-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinolin-5- 
yl)-5-methyI-N-(2-propenyl)benzamide, 

3K2,5-dihydro-10-methoxy-2,2,4-trimethyl-IH-[l]benzopyrano[3,4-flquinolin- 
5-yl)-N-(2-methoxyethyl)-5-methylbenzenamine, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)-N-(2-propenyl)benzenamine, 

N , -[3-(2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl)-5-methylphenyl]-N,N-dimethylurea, 
N-[3-(2,5-dihydro- 1 0-methoxy-2,2.4-trimethyl- 1 H-[ 1 ] benzopyrano[3,4- 
f]quinolin-5-yl)phenyl]benzenemethanamine, 

5-[(3,5-dichlorphenyI)methylene]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-[(4-chlorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3- 

(trifluoromethyl)phenyl]methylene]-lH-[l]-benzopyrano[3,4-t"]quinoline, 
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5-[(2,6-difluorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[lJbenzopyrano[3,4-f]quinoline, 

5- [(2-chlorophenyl)methylene] -2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

5-[(2,6-dichlor6phenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-[(2-fluorophenyl)methylene]-2,5-dihydro-10-raethoxy-2,2,4-trimethyl-lH- 
[ 1 ] benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[(4,5-dihydro-4,4-dimeihyl-2- 
oxazolyl)methyIene]-lH-[l]benzopyrano[3,4-f]quinoUne, 
2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-pyridinyImethylene)- 1H- 
[l]benzopyrano[3,4-f|quinoline, 

. 2,5-dihydro-10 r methoxy-2,2,4-trimethyl-5-(2-thienyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2.5-dihydro-9, 1 0-dimethoxy-2,2,4-trimethyl-5-(2-propenyl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

5-(2-cyclohexen- 1 -yl)-2,5-dihydro-9, 10-dimethoxy-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-methyl-3-butenyl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(5,5-dimethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

re/(5R,2'R) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 
trimethyl- 1 H-[ 1 ] benzopyrano[3 ,4-f]quinoline, 

anti(5R, 2*S) 2,5-dihydro- 10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-cyclopentenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(3-cyclohexenyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-raethoxy-5-(3-butenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -ethenyl- 1 -cyclohexyI)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro-10-methoxy-5-(4,4-dimethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3 ,4- f]quinoline. 
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2,5-dihydro-l(>methoxy-5-(l-methylene-2-cyd^ 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5<l-oxo-2-cyclohexyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-10-methoxy-5-(3-cyclooctenyl)-2 t 2 f 4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-cyclohepienyl)-2 t 2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -cyclohexenylraethyl)-2,2 f 4-trimethy 1-1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-iO-methoxy-5-(3,3-dimethyl-6-cyclohexenyl)-2,2,4-trim 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-bromo-3-propenyl>2 t 2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoIine, 

rel(5R3 ' R) 2,5-dihy dro- 1 0-me thoxy-5-( 1 - hydroxyme thyl-3-cyclohexenyl)-2,2, 4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

re/(5R,3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 

trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-hydroxymethyl-3-^^^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3^ 

fjquinoline, 

rel (5S,3'S) 2 t 5-dihydro-10-methoxy-5-(l-methyIO<yclohexenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-flquinoline, 

rel (5R,3 r S) 2,5-dihydb-10-methoxy-5-(l-methyl-3<yclohexenyl)-2,2 t 4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethylr 
1 H-[ 1 ] benzopyrano [3 ,4-f] quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyI-3-cyclohexenyl>2,2,4- 
trimethy 1- 1 H-[ 1 ] benzopy rano[3 , 4-f]quinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[ l]benzopyrano[3,4-f]quinoline, 

(-)-(5S, 3 ' R) 2,5-dihydro- i0-methoxy-5-( 1 -methyl-3-cyclohexenyl)-2, 2,4- 
trimethyl- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline, 

(+)-(5R,3'S) 2 t 5-dihydro-10-methoxy-5-(l-methyl-3-cyciohexenyl)-2,2,4. 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4- fjquinoline, 
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2,5-dihydro- 1 0-methoxy-5-( 1 -cMorometo^^ 
[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)- 
2,2,4- trimethyl-lH-[l]benzopyrano[3,4-i]quinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimelhyl- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3 t 4-f]quinoline t 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R, 3*R) 2,5-dihydro-10-methoxy-5-(l-(N,N-dimethylaniino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl-lH-[l]benzopyraiio[3,4-f]quinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cycIohexenyl)- 

2,2,4-triraethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-morpholino)methyI-3- 

cyclohexenyl)-2,2 t 4^rimethyMH-[l]^ 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-^ 

methylsulfonylamino)methyl-3-cyclohexenyl)-2,2,4-trimethyl-lH^ 

[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-(N t N dimethylamino)methyl-3- 

cyclohexenyl)-2 t 2,4«trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2 t 5-dihydro-10-methoxy-5-(l-(N-methylamino)methyl-3- 

cyclohexenyl)-2,2,4^rimethyl-lH-[l]benzopyrano[3,4-nquinoline, 

2,5-dihydro-10-methoxy-5-(2-methyl-3^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 ,3-butadien-2-yl)-2,2,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-carbomethoxy-3-propenyl)-2,2,4- trimethyl- 1H- 
[l]benzopyrano[3Af]quinoline f 

2,5-dihydro-10-methoxy>5-(l,2-dihydroxy-3-propyl)-2 t 2 t 4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihy dro- 1 0- methoxy-5-( 1 ,2-epoxy-3-propeny l)-2,2,4- trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-(N-phthalimido)-3-propyl)-2 T 2 t 4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 
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2>dihydro-10-methoxy<5-(l-amino-3-propyl)-2,2,4-trimethyl-lH- 
[ 1 Jbenzopyrano(3,4-f]quinoline, 
2,5-dihy dro- 1 0-methoxy-5- ( 1 -(hy^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

(£} 2,5-dihydro- l0-methoxy-5-(2-carbomethoxy- 1 -ethenyl)-2Z4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

(Z)-2,5-dihydro-10-methoxy-5-(l-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-hydroxy- 1 -propenyl)-2 ,2,4- trimethy 1- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 1 0-me thoxy-5-(3-(N,N-dime thy laminocarbony loxy )- 1 -propenyl)- 
2,2,4-trimethyI-lH-[I]benzopyrano[3,4-f]quinoline t 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-me thoxy methoxy- 1 -propenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(3-hydroxy-3-prope^^^^ 
[l]benzopyrano[3,4-f]quinoline, 

methyl 2-(2,5-dihydro-10^methoxy-2.2 t 4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl) acetyl hydroxamate, 
2-(2,5-dihydro-10-methoxy-2,2,4-trime^ 
yl) acetaldehyde, 

2,5-dihydro-10-methoxy-5-(2-cyclohexylidenylethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-cyclopentylidenylethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-cyclohepty^^^ ' 
[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-l(>methoxy-5-(3-methyl-2-butenyl)-2 T 2,4-trimethyl-lH- 
[i]benzopyrano[3,4-f]qjuinoIine, 

trans 2,5-dihydro- 10-methoxy-5-(2-butenyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

trans 2,5-dihydro-10-methoxy-5-(2-penten-l-yl)-2,2,4-trimethyl--lH- 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro- 10-methoxy-5-(U-difluoro^^ 
[ l]benzopyrano[3,4-f]quinoline, 

(£) methyl 2-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5~yl) 2-butenoate, 
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(£) 2,5-dihydro- 10-methoxy-5-(4-hydroxy-2-buten- l-yl)-2,2,4-trimethyMH- 

[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N,N-dim^ 

2 t 2 f 4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-methylaminocarbonyloxy)-2-buien- 1-yl)- 
2,2,4-trimethyl- 1 H- [ 1 ] benzopyrano[3,4-f]quinoline, 
(£) 2,5-dihydro- 10-methoxy-5-(2-b^^ 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-(2-hydroxyethyl)-2,2,4-trimethyl- 1 H- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2<N-benzylca^ 

[ l]benzopyrano[3,4-f|quinoiine T 

2,5-dihydro- 10-methoxy-5-(2-(-N-mo^ 

lH-[i]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-(2-methoxyethyl)aminocarbonyloxy)ethyI).2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-methyaminocarbonyloxyoxy)ethyl)-2,2,4- 
trimethy 1- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N,N-dimethylaminocarbonyloxy)ethyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-methoxymethoxyethyl)-2,2,4-trimethyMH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2,2-dimethylethoxycarbonylamino)methyI)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(aminome^ 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-(ethoxycarbonylamino)methyl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(carboethoxy)-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxy-5-(cycIopentyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3 
f]quino!ine, 

2,5-dihydro-10-methoxy-5-(l-methylpropa-l T 2-dienyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4- fjquinoline, 

2,5-dihydro-10-methoxy-5-(3,4,5-trinuorophenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-t]quinoiine, 
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2,5-dihydro- 1 0-methoxy-5^ 
f]quinoline, 

2,5-dihydro-10-methox^ 
flquinoline, 

2,5-dihydro-10-methoxy-5-(3-pyridyI)-2^^^^ 
f]quinoline, 

2>dihydro-10-methoxy-5-(4-pyridyl)-2,2^^ 
f]quinoline, 

9-10-methylenedioxy-5-phenyl-2 T 2,4.trimethyHH-2 f 5-dihydro- 
[l]benzopyrano[3,4-flquinoline, 

5-(3-propenyl)-9-chloro-10-ethenyl-2,2 f 4-trixnethyl-2 t 5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoUne, 

9^hloro-10-methoxy.5-phenyI-2,2,4-trimethyl-2 > 5-dihydro-lH- 
[ 1 ] benzopy rano [3 ,4-f] quinoline, 

5-(3-propenyl)-9-chloro-10-difluoromethoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3AflquinoUne, 

9- chlorc^l0-difluoromethoxy.5-phenyl-2,2 t 4-trimethyI-2,5-dihydro4H- 
[l]benzopyrano[3,4-f]quinoline, 

8-fluoro-10-methoxy-5-phenyl-2 t 2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyI)-8-fluoro-10-methoxy-2 t 2 t 4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3 t 4-f]quinoline, 

(10-methoxy-9-fluoro-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10- methoxy-9-hydroxy-5-(3-propenyl)-2,2^trimethyI-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclohexenyl)-lH- 

[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4^ 

yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'S)-9-hydroxy-5-[l-methyl-3-cyc^^ 

2,5-dihydro-lH-[l]benzopyrano[3 t 4-f]quinoline > 

(+) (5R T 3 ? R)-9-hydroxy-5-[l-methyl-3-cyclohexenyI]- 10-methoxy.2,2,4-lrimethyl- 
2 t 5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline f 

(+) (5R,3 , S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2 t 2,4-trimethyl- 
2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline > 
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(^.(SS^'R^Q-hydroxy-S-tl-methyl-S-cyclohexenyl]. 10-methoxy-2,2^trimethyl 
2,5-dihydro- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

re/-(5S ,3 ' R)-9-hy droxy-5- [ 1 -hy droxymethy 1-3-cyclohexeny 1] - 1 0-methoxy-2,2 t 4- 

trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) (SS^'^ ^^-dihydro-^hydroxy-lO-methoxy^^^-trimethyl-S^l- 

methylcyclohexen-3-yl)-lH-[l]benzopyrano[3 t 4-f]quinoline, 

re/-(5S t 3'R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]- 10-methoxy-2,2,4- 

trimethyN2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline 7 

2,5-dihydro-9-hy droxy- 1 6-me thoxy-5-propyl-2,2 Atrimethyl- 1 H- 

[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cycloheptenyl)-lH-[l]benzopyrano(3,4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cycloheptenyl)4H-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9«hydroxy-10-methoxy -2,2,4-trimethyl-5-phenyl-lH- 

[ 1 ] benzopyrano[3 ,4-f] quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(3,5-difluorophenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-9-hydroxy-iO-methoxy-2A^ 
[l]benzopyrano[3,4-f]quinoline, 

5-butyl-2 f 5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3*S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2 ? 4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3 f 4-f]quinoline ( 

(-) (5S,3'R) 2,5-dihydro-9rhydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyciopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-meto^^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy.l0-methoxy-2,2 t 4-trimethyl-5-(4-fluorophenyi)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy.2 f 2 f 4-trimethyl-5-(3-tri^ 
1 H-[ 1 ] benzopyrano [3,4- f]quinoline, 

2 > 5-dihydro-9-hydroxy-10-methoxy-2 1 2 t 4-trimethyl-5-(3-5- 
bistrifluoromethyIphenyl)-lH-[l]benzopyrano[3,4-f]quinoline t 
2,5-dihydro-9-hydroxy-10-methoxy-2,2 > 4-trimethyl-5-(3--trifluoromethyl-4- 
chlorophenyl)-lH-[l]benzopyrano[3,4-f]quinoIine, 
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2>dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-methylpropyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-fluoro-4-chlorophenyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(3-butenyl)- 1 H- 
(l]benzopyrano[3,4-f]quinoUne, 

2>dihydro-9-hydroxy- 1 0-methoxy-5-(phenylmethyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3 ' R) 2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-[ l-ethyl-3- 
cyclohexenyl]-lH-[l]benzopyrano[3,4-£]quinoline, 

(-) (S) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+) (R) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-(3-propynyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(2-propyl)- 1 H- 
[IJbenzopyranoPAflquinoline* 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(5-meihoxy-2-ihienyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(±) 2 ) 5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2,3,4,5,6- 

pentafluorophenyD-lH-tlJbenzopyranoP^-flquinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 

hydroxymethylcyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 

methylcarboxylatecyclopenten-3-y 1 )- 1 H-[ 1 ]benzopyrano(3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyrano[3,4-fIquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-thienyl)-lH- 
[ 1 ]benzopyrano [3 ,4-fjquinoline, 

(±) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-methylphenyl)-lH- 
[l]benzopyrano[3,4-f3quinoIine, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-acetoxymethyl-3- 
propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
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(+) (5R,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-[l-ethyl-3- 
cyclohexenyl]-lH-[l]benzopyrano[3,4-f]quinoIine, 
2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyI-5-cyclohexyl- 1H- 
[l]benzopyrano[3,4-f]quinoUne, 

2 ? 5,5-trihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-hydroxymethyl-3- 
propenyl)- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

methyl 2-[2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]-5-quinolinyI] acetate, 

(Z)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-butenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(3-methyl-2-butenyI> 1 H- 
[ 1 ]benzopyrano[3 ,4-f]quinoline, 

(+) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+)(5R,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoIine, 

(+) (5R,3'S) 2,5(R)-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3 ' R) 2,5(R)-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyI)cyclohexen-3-yl]- 10-methoxy- 
2,2,4-trimethyl-2,5-dihydro- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-(2-methyl-3-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline. 

9,10-Dimethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

9,10-Dimethoxy-5-[3-cyclohexenyl]-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-ethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1 ]benzopy rano[3 ,4-f]quinoline, 

10-methoxy-9-(3-propenyloxy)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyraho(3,4-f]quinoline, 

10-methoxy-9-(3-propynyloxy)-5-(3-propenyl)-2.2,4-trimethyl-lH-2;5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 
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2>dihydro-9-acetoxy-10-meihoxy-2 t 2,4-trimeihyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2 t 4- 

lrimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro^ 1 H- 

[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-bromo-5-(3-propenyi)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f|quinoline, 

7-bromo-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro- 
lH-[l]benzopyrano[3,4-f|quirioline, 

10-methoxy-9-brorao-5-(3-propenyl)-2,2 t 4-irimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quiholine, 

7 t 9-Dibromo-10-methoxy-5-(3-propenyl)-2,2,4-trimethyI-lH-2 t 5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-5-[cyclohexen-3-yl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
7,9-Dibromo-5-[l-methyl-3-cycloh^ 
dihydro- 1 H-[ 1 ] benzopy rano[3,4-f]quinoline, 

10-methoxy-7-(2-ethenyl)-5-(3-propenyl)-2,2,4.trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-methyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-acetyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

(+A) 2,5-dihydro-9-methyl-10-methoxy-2,2,4-trimethyl-5-(l-methylcyclohexen-3 

yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-methyl-9-methyl-5-^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-(N-methyl-N- 

(carbomethoxymethyl)aminocarbonyloxy)phenyl)-2 t 2,4-trimethyl- 1 H- 

[l]benzopyrano[3,4-f]quinoline t 

2 > 5-dihydro-10-methoxy-5-(3-(N-methyl-N.(N- 

methylcarbonyl)aminocarbonyloxy)phenyl)-2,2,4-trimethyMH- 

[l]benzopyrano[3,4-f]quinoline, 

2 T 5-dihydro-10-methoxy-5-(3-(N-methylaminocarbonyloxy)phenyl)-2 f 2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3 Aflquinoline, 
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2,5-dihydro-10-methoxy-5-(3-(2-hydroxyethyl)pte^ 

[ 1 }benzopyrano[ 3 ,4- fjquinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-meth^ 

1 H-[ 1 Jbenzopyrano [3 ,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-methyth^ 

[l]benzopyrano[3,4rf]quinoIine, 

2,5-dihydro-10-methoxy-5-(3-(2-(N,N-dimeto^^ 

2,2,4- trimethyMH-[l]benzppyrano[3 > 4-f]quinoline t 

2,5-dihydro-10-methoxy-5-(3-(2-(N,^ 

trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-10-methoxy-5-cyclopropyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro- 1 0-methoxy-5-etheny 1-2,2,4- trimethyl- 1 H- [ 1 ] benzopyrano[3 ,4- 
f]quinoIine, 

trans 2,5-dihydro-10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 
. 2,5-dihydro-10-methoxy-5-(2-phenylethynyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

cis 2,5-dihydro-10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl-lH^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-methylpropenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline y 

trans 2,5-dihydro-10-methoxy-5-(l-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl-lH-[l]benzopy 
fjquinoline, 

2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl-lH-[l]benzop 
f]quinoline, 

(+/-) 2,5-dihydro-9-(4-acetamidobutanoyloxy)-10-methoxy-2,2,4-trimethyl-5-allyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

10-(difluoromethoxy)-2,5-dihydro-5-phenyl-2 t 2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-(bromodifluororaethoxy)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy- 10-metho^ 
-lH-[l]benzopyrano[3,4-nquinoline, 
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10-methoxy-5-(5-methylisoxazol-3-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

10-raethoxy-5-(3-methylisoxazoI-5-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(4,5-dimethyI-l,3-oxazol-2-yl)methyidene-2,5-dihydro-5-phenyl- 
2,2,4- trimethyl-lH-(l]benzopyrano[3,4-f]quinoIine, 

10-methoxy-5-(6-chloropyridin-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl- lH-[l]benzopyrano[3,4-f]quinoIine, 

10-meUioxy-5-(pyridin-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ l]benzopyrano(3,4-f]quinoline, 

10-methoxy-5-(but-3-enylidene)-2^-dihydro-5-phenyl-2,2,4-triraethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

1 0-raethoxy-5-( 1 -methylpropylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(l-butylidene)-2,5-dihydro-5-phenyl-2,2,4-trimeihyl-lH- 
[l]benzopyrano[3,4-f]quinoUne, 

Z-5-(benzylidenyl)-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoIine, 

Z-5-(2,5-difluorobenzylidenyl)-9-hydroxy-10-methoxy-2,2,4-triraethyl-lH-2,5- 
dihydro-[ 1] benzopyrano[3 ,4-f]quinoline, 

Z-9-hydroxy-10-methoxy-5-(2-picolinyUdenyl)-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(3,5-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2,2,4-trimethyl- lH-tl]benzopyrano[3,4-f]quinoIine, 

9-hydroxy-10-methoxy-5-(3,4-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2,2,4-trimethyl- 1 H- [ 1 ] benzopyrano[3,4-f]quinoline, 

(Z) 9-hydroxy-10-methoxy-5-((4-fluorophenyl)methylene)-2,2,4-trimethyl-lH-2 f 5- 
dihydro- [ l]benzopyrano[3,4-f]quinoline, 

(Z)-9-hydroxy-10-methoxy-5-([2,3-difluorophenyl]methylene)-2,2,4-trimethyl-lH- 
2,5-dihydro-[l]benzopyrano[3,4-f]quinoline, 

Z-5-(3-fluorobenzylidenyl)-10-methoxy-9-hydroxy-2,2,4-trimethyl-2,5-dihydro- 
lH-[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy- 10-methoxy-5-ethyl-2,2,4-trimethyl-2,5-dihydro- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-cyanomethoxy-10-methoxy-2,2,4-trimethyl-5-allyl-lH- 
[ l]benzopyrano[3,4-f]quinoline. 
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2,5-dihydro-9-(4-N,N-diethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2A 

trimethy l-5-(2-propeny 1)- 1 H- [ 1 ] benzopy rano[3 f 4- f] quinoline, 

2,5-dihydro-9-(4-N-piperidino-4-oxo-butanoyto^ 

(2-propenyl)- lH-[ l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro-9-(4-N-morpholino-4-oxo-butanoyto^ 

5-(2-propenyl)-lH-[l]benzopyrano[3 t 4-f]quinoUne, 

2,5-dihydro-9-(4-N,N-dimethylamm 

trimethyl-5-(3A5-trifluorophenyl)-m^ 

2>dihydro-9-hydroxy-lO-methoxy-2,2Atri^^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-cyclopentyl-lH- 
[ l]benzbpyrano[3,4-f|quinoline t 

2,5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-5-((2-fluorophenyl)methyl) 
-IH-tlJbenzopyranoP^-flquinoline, 

2,5-dihydro-9-hydroxymethyl-10-methoxy-2 f 2,4-trimethyl-5-aIlyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2 f 5-dihydro-9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(l-pentenyI)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylcarboxylate-10-methoxy-2,2,4- trimethy 1-5-allyl-lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-aUenyl- 1H- 
[ 1 ]benzopyrano[3 ,4-f]quinoline f 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2 t 2,4-trimethyl-5-(cyclopenten-3-yI)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yI)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2,4.trimethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2 t 4-trimethyl-5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2 T 2 t 4-trimethyl-5-(3(Z)-pentenyl) -1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(3-acetoxyphenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
10-difluoromethoxy-5-[[3-(methy^ 
dihydro- [l]benzopyrano[3,4-f]quinoline t 
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2,5-dihydro-9-hyta^ 
[l]benzopyrano[3,4-f]quinoline f 
2,5-dihydro-9-methylthiomethoxy^^ 

(methylthioJmethoxyphenyO-lH-tllbenzopyranoP^-qquinoline, 
2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3- 

(methylthiomethoxy)phenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-N,N-dimethylcarb^ 

dunethylcarbamoyloxy]phenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(phenylmethy^ 

[l]benzopyrano[3,4-f|quinoline, 

9-hydroxy-10-methoxy-5-([3-fluorophenyl]methylene)-2,2Atrimethyl-lH-2,5- 
dihydro- [l]benzopyrano[3,4-flquinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 

2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-m^ 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N t N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 

trimethyl-5<l-methylethyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-5- 

(phenylmethyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4.f]quinoUne/ 

2,5-dihydro-9-(4-N t N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 

triraethyl-5-(2-thienyl).lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylaminob^^ 

(2-propeny 1)- 1 H-[ 1 ]benzopyrano[3,4-t]quinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2,2,4- 

trimethyl- 1 H-2,5-dihydro- [ l]benzopyrano[3,4-f]quinoline t 

(+/0 2,5-dihydro-9-(3-acetamido-pro^ 

allyl-lH-[l]benzopyrano[3 f 4-f]quinoline, . 

9-hydroxy-10-methoxy-5-(phenyIm^ 

[l]benzopyrano[3,4-f]quinoline, 

9-(dimethylaminothiocarbonyl^ 

lH-2,5-dihydro- [l]benzopyrano[3,4-f]quiholine, 

(+/-) 2,5-dihydro-9-(N^arbamoyl-2-aminoacetoxy)-10-methoxy-2,2Atrimethyl"5- ■ 
allyMH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-ethoxy-4-oxo-butoxy)-10-methoxy-2,2,4-trimethyl-5-allyl- 
iH-[l]benzopyrano[3,4-f]quinoline, 
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(+/-) 2,5-dihydro-9-(4-oxo-pentanoyloxy 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-me%lthiomethoxy-10-methoxy-2,2Atrimethyl-5-allyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-diethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2 f 4- 
irimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3 1 4-f]quinoline, 

2,5-dihydro-9-(4-N 1 N-dimethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4- 
irimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3 t 4-f|quinoline, 
2,5-dihydro-9-(4-N-piperidino^-oxo-pentanoylox^ 
(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline 1 

2,5-dihydro-9-(4-N-moiphoUno-4-oxo-pentanoyloxyH 
5-(2-propenyl)-lH-[l]benzopyrano[3 t 4-f]quinoline, 

(-) 2,5-dihydro-9-(4-N f N-dimethylamino-4-oxo-butanoyloxy>-10-methoxy-2,2,4- 
trimethyl-5(S)-(3(S)-l-cy^ 

10-methoxy-9-(allylaminocarbonyl)oxy-5-^ 

dihydro- [ l]benzopyrano[3,4~f]quinoline, 

10-methoxy-9-(cyclohexylaminoc^^ 

2,5-dihydro-[l]benzopyrano[3,4-f]quinoline, 

2 f 5-dihydro-9-hydroxy«10-methoxy-2,2,4-trimethyl-5-C3-thienyl)-lH- 
[l]benzopyrano(3,4-f]quinoline, and 

2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5-(4-(fluorophenyl)methyl)- 
lH-[l]benzopyrano[3,4-f]quinoline. 

5. A compound according to Claim 2 where Ri is -Li-R A , Li is a covalent bond and 
Ra is «NR 7 R7. 

6. A compound according to Claim 5 selected from 

2 T 5-dihydro-2 t 2,4 t N-tetramethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
f]quinolin-10-amine, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2AN-tetramethyl-lH-[l]benzopyrano[3,4- 
flquinolin- 10- amine, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2 t 2 1 4-trimethyl-N-(2-propenyl)-lH- 
[l]benzopyrano[3,4-t]quinolin-10-amine, and 

2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)-lH-[l]benzopyrano[3,4- 
flquinoline-10-carboxy lie acid. 
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7. A compound according to Claim 2 where Rj is -Li-Ra, Li is -C(X)X'-, X and X' 
arc -CK and Ra is alkyl of one to twelve carbons that can be optionally substituted. 

8 . A compound according to Claim 7 selected from 

methyl 2,5-dihydro.2,2,4.trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4. 
f]quinoline-10-carboxylate and 

methyl 2 f 5-dihydro-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline- 
10-carboxylate. 

9. A compound according to Claim 2 where Ri is -Li-Ra, L\ is -X'CQCK X and X' 
are -O, and Ra is alkyl of one to twelve carbons that can be optionally substituted. 

10. A compound according to Claim 9 that is 

2,5-dihydro-2,2 t 4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoline-10-ol 
acetate (ester). 

11. A compound according to Claim 2 where Ri is -Li-Ra, Li is a covalent bond and 
Ra is alkyl of two to twelve carbons that can be optionally substituted. 

12. A compound according to Claim 1 1 selected from 

10-ethyl-2 t 5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoUne, 
2,5-dihydro-2,2 t 4,10-tetrametnyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoline, 
5-(3,5-dichlorophenyl)^10-ethyl-2 t 5-dihydro-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-2 ) 2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline^ 
10-methanol, 

2,5-dihydro-10-(2-hydroxymethyl)-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-aminomethyl-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-10-methoxymethyl-5-(3-propenyl)-2,2 1 4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, . 

2,5-dihydro-10-(hydroxymethyl)- 5-phenyl-2,2,4-trimethyMH- 
[l]benzopyrano[3,4-f]quinoline, and 
2,5-dihydro-10-(methoxymethyl^^ 
f]quinoline. 
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13. A compound according to Claim 2 where Ri is -Li-Ra* Li is a covalent bond, and 
Ra is alkenyl of two to twelve carbons that can be optionally substituted. 



A compound according to Claim 13 selected from 
10-ethenyl-2,5-dihydro-2,2,4-trimety 
f]quinoline. 

2,5-dihydro- 10-ethenyl-5-phenyl-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quino!ine, 

2,5-dihydro-10-ethenyl-5-oxo-2,2,4-trime^ 
5-(3-cyclohexenyl>2 f 5-dihydro-10-ethenyl-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, and 

2,5-dihydro- 10-ethenyl-5-[ l-methyl-3-cyclohexenyl]-2,2 t 4-trimeihyI- 1H- 
[l]benzopyrano[3,4-f]quinoline. 

15. A compound according to Claim 2 where Ri is -Li-R A , Li is a covalent bond and 
Ra is alkynyl of two to twelve carbons that can be optionally substituted. 

16. A compound according to Claim 15 selected from 

10-ethynyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl>lH- 
[l]benzopyrano[3,4-f]quinoline and 

2,5-dihydro-10-ethynyl-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
5 f]quinoline. 

17. A compound according to Claim 2 where Ri is -L]-R A , Li is a covalent bond and 
R A is -OH, halo, heterocycle, -CN, -CO2H, or -CHO. 

18. A compound according to Claim 17 selected from 

2 > 5-dihydro^2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoUn-10-ol, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyMH-[l]benzopyrano[3,4- 
f]quinolin-10-ol, 

5 2 ^-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quin 
olin-10-ol, 

(10-chloro-9-hydroxy-5-(3-propenyl)-2,2 t 4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-phenyl-2 1 2,4-trimethyl-lH-2,5-dihydro- 
10 [l]benzopyrano[3,4-t]quinoline, 



14. 



5 



10 
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10^hloro-9-hydroxy-5K3-uifluoromethylphenyl)-2,2Atrimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

10^hloro-9-hydroxy-5-(3,5-dimethylphenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

rel-(5S, 3'/?)-9-hydroxy-10-raethoxy-5-[l-hydroxymethyl-3-cyclohexenyl]-2,2,4- 

trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5(S)-dihydro-9-hydroxy- 1 0-chloro-2,2,4-triraelhyl-5-(3S-cyclopenteny 1 )- 1H- 

[ i]benzopyrano[3,4-f]quinoline, 

(-)2,5(S)-dihydro-9-hydroxy-10-chloro-2,2,4-triraethyl-5-.(3R-cyclopentenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-(3,5-dichlorophenyl)-2,2,4-trimethyl- lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoIine, 

(+)-(5R, 3'S) 2,5-dihydro-9-hydroxy-10-chIoro-2,2,4-trimethyI-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+)-(5R, 3'R)2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyI-5-(3- 

cyclopenteny 1)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

10-chIoro-9-hydroxy-5-(3,4-difluorophenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-fJquinoIine, 

10-chloro-5-(3-propenyl)-2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(+/-)2,5-dihydro-10-chloro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-(2-furanyl)-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-cyano-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2 T 5-dihydro-10-carboxy-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-formyl-5-(3-propenyI)-2,2.4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro- 10-formyl-5-phenyl-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 

Z-5-(3-fluorobenzylidenyl)-10-chloro-9-hydroxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

Z-10-chloro-9-hydroxy-5-(2-picoiinylidenyl)-2,2,4-triraethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
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reZ-CSS^^RJ^-hydroxy-S-fl-methoxymethyl-S-cyclohexenylJ-lO-chloro-Z^A 
trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(2-thienyl)-lH- 
[ 1 ]benzopyrano [3 ,4-f]quinoline, 
9-hydroxy- 10-chloro-5-(ph^ 
[l]benzopyrano[3 f 4-f]quinoline f and 
2,5-dihydro-9-hy droxy- 1 0-chlo^ 
[l]benzopyrano[3,4-f]quinoline. 

2,5-dihydro-7-bromo-9-hydroxy- 1 0-chloro-2,2, 4-trimethyl-5-aIlyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-([2-N,N- 

dimethylcarbamoyloxy]phenyI)-lH-[l]benzopyrano[3Af]quinoline, 

2>dihydro-9-hydroxy-10<hloro-2,2^ 

fjquinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2 t 4-trimethyl-5-isopropyMH- 

[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-chloro-^ 

fjquinoline, 

2 f 5-dihydro-9-hydroxy-10-methoxy-2 t 2^trimethyl-5-(l-thiazol-2-yl)-lH- 
[ 1 ] benzopyrano [3 ,4-f]quinoline, 

2 T 5-dihydro-9-hydroxy-10-chloro-2,2 t 4-trimethyl-5-(2-methylpropyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2 f 5-dihydro-9-hydroxymethyl-10-chloro-2,2,4-triniethyl-5-allyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-propyl-lH- 
[l]benzopyrano[3,4-f]quinoiine, 
9-hydroxy- 10<hloro-5-([2-pyridy 
[l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yl]- 10-chloro-2,2,4- 

trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l- 

methylcyclohexen-3-yl)-lH-[l]benzopyrano[3 t 4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyU5-(l- 

meihylcydohexen-3-y 1)- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

(+) (5R,3'S) 2 T 5-dihydro-9-hydroxy-10-chloro-2 t 2 t 4-trimethyI-5-(l- 

methylcyciohexen-3-yl)-lH-[l]benzopyrano[3,4-f]quinoIine, 
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(+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l- 
methylcyclohexen-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(4/-) 2 t 5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-chloro-2,2 T 4- 
triraethyI-5-allyl-lH-[l]benzopyrano[3,4-flquinoIine, 
(-) 2,5-dihydro-9-hydroxy-10-chlo^ 
[l]benzopyrano[3,4-f]quinoline, and 

(+/-) 2,5-dihydro-9-hydroxy- 10-chloro-2 t 2/l-trimethyl-5-benzyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline. 

19. A compound according to Claim 2 where Ri is -Li-R A , Li is 0 and R A is alkenyl of 
three to twelve carbons that can be optionally substituted. 

20. A compound according to Claim 19 that is 

2>dihydro-2,2,4-trimethyl-5-phenyl-10-(2-propenyloxy).lH-[l]benzopyrano[3,4- 
fjquinoiine. 

21. A compound according to Claim 2 where R\ is -Li-R A , Li is O and R A is alkynyl 
of three to twelve carbons that can be optionally substituted. 

22. A compound according to Claim 2 1 that is 

2,5-dihydro-2,2,4-trimethyl-5-phenyl-10-(2-propynyloxy)-lH-[l]benzo 
pyrano[3,4-f]quinoline. 

23. A compound according to Claim 2 where Ri is -Li-R A , Li is -X , C(X)X ,, - t X, X' 
and X" are O. 

24. A compound according to Claim 23 that is 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl.lH-[l]benzopyrano[3,4. 
f]quinolin-10-yl]methylcarbonate. 

25. A compound according to Claim 1 of Formula in 
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H 

III, 

or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl, R2, R3* R4t R5. R6t and L2, are defined above. 

26. A compound according to Claim 25 where Ri is -L]-Ra, Li is -0-, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

27. A compound according to Claim 26 that is 

10-(bromodifluoromethoxy)-5-phenyl-2,2-dimethyl-4-methylene-2,3 ? 4,5- 
tetrahydro-.lH<hromeno[3,4-f]quinoline. 

28. A compound according to Claim 1 of Formula IV 




IV, 

or a pharmaceutically acceptable salt or prodrug thereof, where 

Y is nitrogen or N+(=0), and 

Rl, R2, R3, R4» R5. R6, and L2, are defined above. 

29. A compound according to Claim 28 where Ri is -Li-R A , Li is -0-, and R A is alkyl 
of one to twelve carbons that can be optionally substituted. 

30. A compound according to Claim 29 selected from 
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2,5-dihydto- 10-methoxy-2,2^ 
fjquinazoline and 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-phenyl- 1 H-[ l]benzopyrano[3,4- 
flquinazoline. 

31. A compound according to Claim 1 of Formula V 



H R lg - 
V, 

or a pharmaceutically acceptable salt or prodrug thereof, where 

Rl» R2» R3» R4» Rs> R6> and L2, are defined above. 

Rns and Rn are independently hydrogen or alkyl of one to six carbons; and 

Rig and Rig» are independently hydrogen or alkyl of one to six carbons; or 
Rjg and Rig* together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons; 

32. A compound according to Claim 3 1 where R\ is -Li-R A , Li is -0-, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

33. A compound according to Claim 32 selected from 
2,5-dihydro-10-methoxy-2,2-[spiro (tetrahydro-4-pyranyl)]-4-methyl-5-allyl-lH- 
[l]benzopyrano[3,4-f]quinoiine, 

2,5-dihydro- 10-methoxy-2,2-[spiro^ 
f]quinoline, 

2,5-dihydro-lQ-methoxy-2,2-diethy^^ 
flquinoline, 

2,5-dihydro- 10-methoxy-2,2,3,4-tetramethyl-5-allyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 
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2,5-dihydro-10-methoxy-2,2-dime^ 
flquinoline, and 

2,5-dihydro- 10-methoxy-2,2 J-t^ 
f]quinoline. 

A compound selected from 

2,5-dihydro-10-methoxy-2,2^trimethyl-5-phenyl-lH-[l]ben2opyrano[3,4- 
f]quinolinelH-[l]benzopyrano[3 t 4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-propenyl)- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-2,2,4,N-tetramethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
f]quinolin- 1 0- amine, 

methyl 2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 

f]quinoline-10-carboxylate, 

10-ethenyl-2,5-dihydro-2,2,4-trimethy^ 

f]quinoline, 

10-ethynyl-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-(2-propenyl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-nquinoUn-10-oU 

10-(difluoromethoxy)-2 T 5-dihydro-2 T 2 t 4-trimethyl-5-(2-propenyl)-lH- 

[l]benzopyrano[3 t 4-f]quinoline, 

10-ethoxy-2,5-dihydro-2 t 2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-2,2 t 4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoline-10-ol 
acetate (ester), 

5-(3-bromo-5-methylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoiine, 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H-[ 1 ] benzopyrano[3,4-f]quinolin-5- 
yl)phenol,acetate (ester), 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl^ 
[l]benzopyrano[3,4-f]quinoline, 

[3K2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)phenyl] dimethylcarbamate, 

5-[3-(2-furanyl)-5-methylphenyl]-2J-dihydro-10-methoxy-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinolme, 
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2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-me 
lH-[l]benzopyrano[3,4- flquinoline, 

Z^dihydro-lO-methoxy-Z^^-trimethyl^-Cphenylmethylene)-!!!- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3,5-dichlorophenyl>2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

5-biityl-2 t 5-dihydro-10-methoxy-2,2AtrimethyI-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-l(>methoxy-2,2,4-trime^^ 
[I]benzopyrano[3,4- flquinoline, 

2,5-dihydro- 1 0-methoxy-5-(4-methoxypheny 1>2,2,4- trimethyl- 1 H- 
[l]benzopyrano[3,4- flquinoline, 

S-CS-chlorophenyO^^-dihydro-lO-methoxy^^^- trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydrO'10-methoxy-2,2,4-trimethyl-5-(3-methylphenyl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

( ± )-2,5-dihydro-10-methoxy-2,2Atrimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

(±)-2,5-dihydro-10-methoxy-2,2,4-trime^ 

flquinoline, _ 

5-(3,5-dimethylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ 1 ] benzopyrano[3 ,4- flquinoline, 

5-(4-chlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyI-lH- 
[l]benzopyrano[3,4- flquinoline, 
5-(3,4-dimethylphenyl)-2,5-dihydro-10-meto^^ 
[l]benzopyrano[3,4-f]quinoline, 

5-(4-fluorophenyl)-2J.dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 
5-[3,5-bis(trifluoromethyl)phenyl]-2,5-d^ 
[ llbenzopyrano[3,4-flquinoline, 

(-)-5-(3,5-dichlorophenyl)-2,5-dihydro-10-methoxy-2 t 2,4-trimethyl4H- 
[llbenzopyrano[3,4-f]quinoline, 

(4>5-(3,5-dichlorophenyl)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethy 1- 1 H- 
[l]benzopyrano[3,4- flquinoline, 

5-(3,5-difluorophenyl)-2,5-dihydro-10-methoxy-2,2 t 4- trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 
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2,5- dihydro- 1 0-methoxy-2,2,4 jsf-tetramethyl-N-phenyl- 1 H-[ 1 ] benzopyrano[3,4- 
f]quinolin-5-amine, 

(-)2,5-dihydro-10-methoxy-2 t 2,4-trimethyl-5-(2-propenyl)-lH- 
[l]tenzopyrano[3,4-f]quinoline, 

(+)-2,5-dihydro-10-methoxy-2 t 2 1 4-trimethyl-5-(2-propenyI)-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[^^ 

4- (2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H-[ 1 ] benzopyrano [3 ,4- f]quinolin-5- 
yl)-N,N-dimethylbenzenamine, 

2^-dihydro-10-methoxy-2,2 t 4-trimethyl-5-(5-methoxy-2-thienyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(5-propyl-2-thienyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(l-morpholinyI)phenyl]- 

lH-[l]benzopyrano[3,4-f]quinoline, 

iT(2,5-dihydrorlO-methoxy-2,2,4-tri^^ 

5- yl)-3,3-dimethyl-2-butanone, 
2,5-dihydro-10-methoxy-2,2,4-trime 
carbonitrile, 

1 -(2,5 -dihydro- 1 0-methoxy-2,2,4- trimethyl- 1 H-[ 1 ] benzopyrano[3 ,4-f]quinolin- 
5-yl)-2-propanone, 

methyl-2,5-dihydro-10-methoxy-2,2,4-tri^^ 
f]quinoline-5-acetate, 

2-(2,5-dihydro-10-methoxy-2,2 f 4-trimethyl-lH-[l]benzopyrano[3Af]quinolin- 
5-yl)-l-phenylethanone, 

542-(chloromethyl)-2-propenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-(-methylene-lH-[l]benz 
flquinoline-5-propanol, acetate (ester), * 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(4-methylphenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-fluoro-4-methylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3 t 4"{]quinoline, 

5-(3-bromopheny l)-2,5-dihydro- 1 0-methoxy-2,2,4- trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2 T 2,4-trimethyl-5-(phenylmethyl)-lH- 
[l]benzopyrano[3,4-f]quinoiine, 
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2,5-dihydro- 1 0-methoxy«2,2,4-trimethyl-5-propyl- 1 H-[ 1 ] benzopyrano[3,4- 
f]quinoline, 

5-(4-fluorophenyl)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoiine, 

5-(3-fluorophenyl)-2,5-dihydro-10-methoxy-2 ? 2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihy dro- 1 0-me thoxy-2,2 ,4;5-tetramethyl- 1 H- [ 1 ] benzopy rano[3 ,4-f]quinoline, 

2>dihydro-10-methoxy-2,2 t 4-trimethyl-5-(l-methylethyl)-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimeihyl-5-(2-methylpropyl>lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-ethyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoiine, 

2 f 5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline-5- 
carboximidic acid ethyl ester, 

2,5-dihydro-10-methoxy-2,2 t 4-trimethyl-(-methylene lH-[l]benzopyrano[3,4- 
f]quinoline-5-propanol, 

2,5-dihydro-10-methoxy-2,2AN,N-pentamethyl-lH-[l]benzopyrano[3 t 4- 

f]quinoline-5-acetamide, 

2,5-dihydro- 10-methoxy-2,2,4XN-pentam^ 

f]quinoline-5-ethanamine, 

N-cyclopropyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline-5-acetamide, 

2,5-dihydro-10-methoxy-2,2,4-trime^^ 
fjquinoline, 

5^2,5-dihydr6-10-methoxy-2,2,4-trimethyM 
yl)-2(5H)-furanone, 
5-(3-butenyI)-2,5-dihdyro-10-^^ 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethy^ 
propanol, 

10-ethyl-2,5-dihydro-2,2,4-trimethyl-5-ph^^^ 

2,5-dihydro-2,2,4J0-tetrametnyl-5-phenyI-lH-[l]benzopyrano[3,4-f]quinoline, 

5-(3,5-dichIorophenyl)-10-ethyl-2 t 5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano 
[3,4-f]quinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4,N-tetramethy 1- 1 H-[ 1 ]benzopyrano[3,4- 
flquinolin- 1 0- amine, 
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5-(3 1 5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-N-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinolin-10-amine, 

2,5-dihydro-2,2,4-trimethyI-5-phenyl-l0-(2-propynyloxy)-lH-[l]benzo 

pyrano[3,4-f]quinoline, 

2,5-dihydro-2,2,4-trimethyl-5-pte^ 

f]quinoline, 

2,5-dihydro-2,2 t 4-trimethyl-5-(2-propenyl)-lH41]benzopyrano[3 t 4.f]quinoUne- 
10-methanol, 

2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)-lH-[l]benzopyrano[3,4- 
f]quinoline-10-carboxylic acid, 

5-(3,5-dichlorophenyl) : 1 0-ethoxy-2,5-dihy dro-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline/ 

5<3,5-dichlorophenyl)-2,5-dihydro-2,2Atrimethyl-lH-[l]benzopyrano[3^ 
f]quinolin-10-ol, 

5<3,5-dichlorophenyl)-2,5-dihydro-2,2Atrimethyl-lH-[l]benzopyrano[3,4- 
flquinolin- 1 Oyl]methylcarbonate, 

2,5-dihydro-2 T 2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quin 
olin-10-ol, 

10-(bromodinuoromethoxy)-2,5-dihyro-2,2,4-trimethyI-5-(2-propenyl)-lH- 

[l]benzopyrano[3,4-f]quinoline, 

[3-(2 f 5-dihydro-10-methoxy-2,2 t 4- 

yl)phenyl] methylcarbonate, 

2,5-dihydro-10-methoxy-5-(3-methoxyphenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline t 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(2-propenyloxy)phenyl]- 
lH-[l]benzopyranot3 f 4-f|quinoline f 

2,5-dihydro-l(>methoxy-2,2/4-trimethyl-5-[3-(phenylmethoxy)phenyl]- 
lH-[l]benzopyrano[3,4-t]quinoline, 

5-[3-(cyclopropylmethoxy)phenyl]-2,5-dihydro-10-methoxy-2,2,4-trim 
lH-[l]benzopyrano[3,4-f|quinoIine, 
2 f 5-dihydro-10-methoxy-2 f 2Atrimethyl-5-[3-[2-(l-piperid 
lH-[l]benzopyrano[3,4-f]quinoline, 

5-(3-hexyloxyphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimeihyl- 
iH-[l]benzopyrano[3,4-f]quinoline, 

5-[3-(2,4-dinitrophenoxy)phenyl]-2,5-dihydro-10-methoxy-2,2^trimethyl- 
lH-[l]benzopyrano[3,4-t]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(2-propynyloxy)phenyl]- 
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lH-[l]benzopyrano[3,4-f]quinoline, 

3- (2 f 5-dihydro-10-methoxy-2A4-trimeihyI.lH-[l]benzo^ 
5-yl)phenol 4-methylbenzenesulfonate (ester), 

4- (2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H-[ 1 ] benzopyrano[3,4-f]quinolin- 

5- yl)phenolacetate (ester), 

4- (2,5-dihydro-10-methoxy-2,2,4-m^ 

5- yl)phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimet^ 
lH-[l]benzopyrano[3,4-f]quinoline, 
[4-(2,5-dihydro-10-methoxy-2,2,4-trim^^ 
5-yl)phenyl] dimethylcarbamate, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(phenylmethoxy)phenyl]- 
lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(methoxyme 
[l]benzopyrano[3,4-f]quinoline, 

[(2 f 5-dihydro-10-methoxy-2,2 f 4-trimethyl-lH-[l]benzopyrano[3,4-f]qum^^ 
yl)phenyl] 1-moipholinecarboxylate, 
2,5-dihydro-10-methoxy-2,2,4-trimethy^ 
lH-[l]benzopyrano[3,4-t]quinoline, 

O-[3K2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl)phenyl] ester, 

2,5-dihydro-l(>methoxy-2,2,4-trimethyl-5-[3-(methylthio)pheny 
[l]benzopyrano[3,4-f]quinoline, 

0- [3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quinolin-5-yl)phenyl] methylcarbonothioate, 

[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl]-lH-[l]benzopyrano[3Af]quinolin- 
5-yl)phenyl] trifluoromethanesulfonate, 

5-t3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)phenyl]-2,5-dihydro-10-raethoxy- 

2,2,4.trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

ethyl 3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 

f]quinolin-5-yl)benzoate, 

3-(2,5-dihydro-10-methoxy-2,2,4-^ 

yl)benzoic acid, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-methyi-5-(2-propenyl)phenyl]- 
1 H-[ l]benzopyrano[3,4-f]quinoline, 

1- [3-(2,5-dihydro-10-methoxy-2,2,4-irimethyl-lH-[l]benzopyranoP 
5-yI)-5-methylphenyl]ethanone, 
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3-(2,5-dihydro-10-methoxy-2,2,4-trimethy^^ 
yl)-5-trimethylbenzenemethanol, 

5-[3-(2-furanyl)phenyl]-2,5-dihydro- 10methoxy-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2,4-trimethy^^ 
yl)phenyl]-lH-[l]benzopyrano[3 t 4-f]quinoline, 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H- [ 1 ] benzopyrano[3,4-f]quinolin- 
5-methyl)-5,N-dimethylbenzenamine, 
3-(2,5-dihydro-10-methoxy-2,2,4-trimeto^^ 
yl)-5-methyl-N-(2-propenyl)benzamide, 

3-(2,5-dihydro-10-methoxy-2 t 2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoH 
5-yl)-N-(2-methoxyethyl)-5-methylbenzenamine t 
3-(2,5-dihydro-10-methoxy-2,2,4-trime^ 
5-yl)-N-(2-propenyl)benzenamine, 

N'-[3-(2 f 5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl)-5-methylphenyl]-N,N-dimethylurea f 
N-[3-(2,5-dihydro-10-methoxy-2,2 t 4-trimethyl-lH-[l]benzopyrano[3 t 4- 
f]quinoIin-5-yl)phenyl]benzenemethanamine, 

5-[(3,5-dichlorphenyl)methylene]-2,5-dihydro-lO-methoxy-2 t 2,4-trimethyl-lH^ 

[ 1 ] benzopyrano [3 ,4-f]quinoline, 

5-[(4~chlorophenyl)methylene]-2,5-dity^ 

[ 1 ] benzopyrano [3 ,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-[[3- 

(trifluoromethyl)phenyl]methylene]-lH-[l]-benzopyrano[3 t 4-f]quinoline, 

5-[(2 l 6-difluorophenyl)methylene]-2>dihydro-10-methoxy-2,2Atriraethyl-lH- 

[l]benzopyrano[3,4-flquinoline, 

5-[(2-chlorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-trime 
[l]benzopyrano[3,4-f]quinoIine, 

54(2,6-dichlorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 

[ 1 ] benzopyrano[3 ,4-fJquinoline, 

5-[(2-fluorophenyl)methyiene]-2,5^^ 

[l]tenzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy.2,2 f 4-trimethyl-5-[(4,5-dihydro-4,4.dimethyl-2- 

oxazolyl)methylene]-IH-[l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro- 10-methoxy«2,2 t 4-trimethyl-5-(2-pyridinylmethylene)-lH- . 

[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-thienyl)-lH-[l]benzopyrano[3 > 4- 
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f]quinoline, 

2>5-dihydro-9 J0-dimethoxy-2,2,4-trimethyI-5-(2-propenyl> 1H- 
[l]benzopyrano[3,4-f]quinoline, 

5-(2-cyclohexen- 1 -y l)-2 ,5-dihy dro-9, 1 0-dimethoxy-2,2,4-trimethy 1- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(3-meihyl-3-butenyl)-2,2 ,4-trimethyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2>dihydro-10-methoxy-5-(5,5-dimethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

rel (5R,2'R) 2 t 5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 
trimethy 1- 1 H-[ 1 ] benzopyrano[3 ,4-f]quinoline, 

anti(5R, 2'S) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-meihoxy-5-(3<yclopentenyl)-2,2,4-irimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclohexenyl)-2,2,4-trimethyl-lH- 

[ljbenzopyrano[3 f 4-f]quinoline f 

2,5-dihydro-10-methoxy-5^3-buteny^ 

flquinoline, 

2,5-dihydro- 10-methoxy-5-( 1 -ethenyl- 1 -cyclohexyl)-2,2,4-trimethyl- 1 H- 
[ 1 ]benzopyrano[3,4-f] quinoline, 
2,5-dihydro-10-methoxy-5-(4,4-dimethyl^^ 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( l-methylene-2-cyclohexyl)-2 f 2 Alrimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -oxo-2-cyclohexyl)-2,2,4-trimethyl- 1 H- 
[ 1 ] benzopyrano [3 ,4- fj quinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclooctenyl)-2 > 2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclohepienyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -cyclohexenyimethyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-t]quinoline, 

2,5-dihydro- 10-methoxy-5-(3,3-dimethyl-6-cyclohexenyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-bromo-3-propenyl)-2,2,4-trimethyI-lH- 
[l]benzopyrano[3,4-f]quinoline, 
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re/(5R,3 ' R) 2,5-dihydro- 1 0-methoxy-5-( 1 -hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline, 

re/(5R,3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2Z4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2 ? 5-dihydro40-methoxy-5-(3-hydroxymethyl-3-cyclohexenyl)^2,2Atrimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-10-methoxy-5-(3-indolylH^ 

flquinoline, 

rel (5S,3'S) ^^-dihydro-lO-methoxy-S-Cl-mediyl-S^yclohexenyO^^^trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl- 
1 H-[ 1 ] benzopyrano [3,4-f]quinoline f 

(-) (5S,3'S) 2 f 5-dihydro-10-methoxy-5-(lrmethyl-3-cyclohexenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'R) 2 t 5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trirnethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(-)-(5S, 3'R) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2 t 2,4- 
trimethyl- 1 H-[ 1 ] benzopy rano[3 ,4-f]quinoiine, 

(+)-(5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4- 

trimethyI-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5^1<hloro 

[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2 t 4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)- 
2,2 ) 4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline > 

rel (5R, 3'S) 2 f 5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyi)-2,2 f 4- 
trimethyl-lH-[l]benzopyrano[3,4-£]quinoline, 

rel (5R t 3'R) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2 f 2 t 4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5--(l-methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-flquinoIine, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N,N-dimethylamino)methyl-3- 
cyclohexenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
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rel (5R, 3'S) 2,5-dihydro-iamethoxy-5-(l-methylthiomethyl-3^yclohexenyl)- 

2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2 t 5-dihydro-10-methoxy-5-(l-(N-morpholino)methyl-3- 

cyclohexenyl)-2,2,4-trimeLhyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-melhyl-N- 

raethylsdfonylamino)methyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'S) 2,5-dihydro- 10-methoxy-5-(l-(N,N dimethylamino)methyl-3- 
cyclohexenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano(3,4-f]quinoline, 
rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methylamino)methyl-3- 
cyclohexenylJ-^^^-trimethyl-lH^lJbenzopyranotS^-flquinoliiie, 
2,5-dihydro- 10-methoxy-5-(2-methyU3-propenyl)-2,2 ,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(l,3-butadien-2-yl)-2,2,4-trimethyl-lH- - 
[l]benzopyrano[3,4-f]quinoline, 

2 f 5-dihydro-10-methoxy-5-(2-carbomethoxy-3-propenyl)-2,2,4--trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(l, 2-dihydroxy-3-propyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-10-methoxy-5-(l,2-epoxy-3-propenyl)-2,2,4-trimethyl-lH-^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-(N-phthdimido)-3-propyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -amino-3-propyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-(hydrazinocarbonylamino)-3-propyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(2-carbomethoxy-l-ethenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-t]quinoline, 

(Z)-2,5-dihydro-10-methoxy-5-(l-propenyl)-2 T 2,4-trimethyl-lH- 
[ 1 Jbenzopyrano [3 ,4-f]quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-hydroxy- 1 -propenyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-flquinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3-(N,N-dimethylaminocarbonyloxy)- 1-propenyi)- 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-t]quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-methoxymethoxy- 1 -propenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 
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2,5-dihydro-10-methoxy-5-(3-hydroxy-3-propenyl)-2,2v4-trimethyl-lH- 
[ l-]benzopyrano[3,4-f]quinoline, 

methyl 2-(2,5-dihydro-10-methoxy-2,2 7 4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl) acetyl hydroxamate, 
2-(2,5-dihydro-10-methoxy-2,2,4-trimethy^ 
yl) acetaldehyde, 

2,5-dihydro-10-methoxy-5-(2-cyclohexyiidenyle^ 
[ l]benzopyrano[3,4-f]quinoline, 
2>dihydro-10-methoxy-5-(2<ycIopentyU 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihy dro- 10-methoxy-5-(2-cyclohep tylideny lethy 1>2,2,4- trimethyl- 1 H- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-(3-methyl-2-butenyl)-2,2,4-trimethyl- 1 H- 
[ 1 ] benzopy rano [3 ,4-f]quinoline, 

trans 2,5-dihydro-10-meihoxy-5-(2-butenyI)-2 f 2Atrimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

trans 2,5-dihydro-10-methoxy-5-(2-penten-l-yl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 1 1 -difluoro- 1 -propen-3-yl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

(E) methyl 2-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H- [ 1 ] benzopyrano[3,4- 
f)quinolin-5-yI) 2-butenoate, 

(£) 2,5-dihydro- 1 0-methoxy-5-(4-hydroxy-2-buten- 1 -yl)-2,2,4-trimethyl- 1H- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N,N-dimethylaminocarbonyloxy)-2-buten-l-yl)- 
2 t 2 l 4-trimethyl-lH-tl]benzopyrano[3 1 4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-methyiaminocarbonyloxy)-2-buten- 1-yl)- 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(2-butenyl>2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(2-hydroxyethyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-(N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-morpholinocarbonyloxy)ethyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-t]quinoline, 
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2 T 5-dihydro-10-methoxy-5-(2-(N-(2-methoxyethyl)^ 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-10-methoxy-5-(2-(N-methyaminc)carbonyIoxyoxy)ethyl)-2,2,4- 
trimethy 1- 1 H- [ 1 ] benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N,N-dimethylaminocarbonyloxy)ethyl)-2,2,4- 
irimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-5-(2-methoxymethoxye^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2,2-dimethylethoxycarbonylamino)me%l)-2,2,4- 
trimethyl-lH-[l]benzopyraiio[3,4-f]quinoline t 
2,5-dihycko-10-methoxy-5-(aminomethyl)-2,2,4-trimethyl-lH-[l^ 
[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(ethox 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(carboethoxy)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(cyclopentyl)-2,2/t-trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoline, 

2>dihydro-10-methoxy-5-(l-methyIpropa-^^^ 
[ 1 Jbenzopyrano [3 ,4-flquinoline, 
2,5-dihydro-10-methoxy-5-(3,4,5-trifl^^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro- 10-methoxy-5-^^ 
f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-pyridyl)-2 t 2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro- 10-methoxy-5-(3-pyri 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(4-pyridyl)-2,2,4-trimethyI-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(10-chloro-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-flquinoline, 

10-chloro-9-hydroxy-5-(3-trinuoromethylphenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1 ]benzopyrano[3,4-f]quinoline, 
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10<hloro-9-hydroxy-5-(3,5-dimethylphenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

rel-(5S, 3'/?)-9-hydroxy- 10-methoxy-5-[ l-hydroxymethyl-3-cyclohexenyI]-2,2,4- 

trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5(S)-dihydro-9-hydroxy-10-cM^ 

[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5(S)-dihydro-9-hydroxy40-chloro-2,2,4-trimethyl-5-(3R-cyclopentenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-(3,5-dichlorophenyl)-2,2Atrimethyl-lH-2,5-dihydro^ 
[llbenzopyrano[3,4-f]quinoline t 

(+)-(5R, 3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3- 
cyclopenteny 1)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
(+)-(5R, 3'R)2,5-dihydro-9-hydroxy-10-chloro-2,2 T 4.trimethyl-5-(3- 
cyclopenteny 1 )- 1 H- [ 1 ] benzopy rano[3 ,4-f]quinoline, 

10-chloro-9-hydroxy-5-(3 t 4-difluorophenyl)-2 t 2,4-triniethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

9-10-methylenedioxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-Qquinoline, 

5-(3-propenyl)-9-chloro- 10-ethenyl-2,2,4-trimethyl-2,5-dihydro- 1H- 
[ 1 ]benzopyrano[3,4-f]quino!ine, 

9-chloro-10-meihoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-9-chloro-10-difluoromethoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-t]quinoIine, 

9- chloro-10-difluoromethoxy-5-phenyl-2 t 2,4-triraethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

8-fluoro-10-methoxy-5-phenyl-2,2,4-trimethyl-2 t 5-dihydro-lH- 
[ l]benzopyrano[3,4-flquinoline, 

5-(3-propenyl)-8-fluoro-10-methoxy-2,2/-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(10-methoxy-9-fluoro-5-(3-propenyl)-2 t 2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-t]quinoline, 

10- methoxy-9-hydroxy-5-(3-propenyl)-2,2 t 4-trimethyl-lH-2 t 5-dihydro- 
[ l]benzopyrano[3,4-flquinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-(3-cycIohexenyl)-lH- 
[l]benzopyrano[3,4-flquinoIine, 
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(+/-.) 2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5Kl-methylcyclohexen-3 
yl)-lH-[l]benzopyrano[3,4-flquinoline, 

(-) (5S, 3 f S)-9-hydroxy-5-[l-niethyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimelhyl- 
2,5-dihydro- 1 H- [ 1 ] benzopyrano[3 ,4-f|quinoline, 

(+) (SR^'RJ^-hydroxy-S'fl-methyl-S-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl 
2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3 , S)-9-hydroxy-5-[l'methyl.3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl- 
2,5-dihydro-lH-[l]benzopyrano[3 t 4-f]quinoIine, 

(-) (SS^'RJ^-hydroxy-S-fl-methyl-S-cyclohexenyl]- 10-methoxy-2,2 t 4-trimethyl- 
2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

rel-(5S ,3 ' R)-9-hydroxy-5-[ 1 -hydroxymethyl-3-cyclohexeny 1] - 1 0-methoxy-2,2,4- 

trimethyl-2 t 5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-.(l- 

methylcyclohexen-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

^/-(SS^'RJ^-hydroxy-S-fl-methoxymethyl-S-cyclohexenyl]- 10-methoxy-2,2,4- 

trimethyl-2, 5-dihydro- 1 H-[ 1 ] benzopyrano[3 ,4-f]quinoline, 

2,5rdihydro-9-hydroxy-10-methoxy-5-propyI-2 f 2,4-trimethyI-lH- 

[I]benzopyrano[3»4-f]quinoiine, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cycloheptenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2 f 5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-5-(3- 

cycloheptenyl)-lH-[l]benzopyrano[3,4-f]quinbline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy -2, 2, 4-trimethyI-5-phenyl- 1 H- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2 t 2 t 4-trimethyl-5-(3,5-difluorophenyl)-lH- 
[ l]benzopyrano[3,4-£]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4^ 
[l]benzopyrano[3,4-f]quinoline f 

5-butyI-2,5-dihydro-9-hydroxy-10-methoxy-2 t 2 t 4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(3- 

cycIopentenyl)-lH-[l]benzopyrano[3 f 4-fIquinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2 1 4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-flquino!ine, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,4-difluorophenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 
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2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimeto^^ 
[ 1 ]benzopyrano[3,4-f]quinoline. 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-t^ 
1 H-[ 1 ] benzopyrano [3 ,4-f]quinoline, 
2 t 5-dihydro-9-hydroxy-10-methoxy-2,2 t 4-trimethyl-5-(3-5- 
bistrifluoromethylphenyl)-lH-[l]benzopyrano[3,4-f)quinoline, 
2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3-trifluoromethyM- 
chlorophenyl)-lH-[l]benzopyrano[3 T 4-f]quinoline f 
2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrim^ 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2^tri^^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5<3-butenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydr(>9-hydroxy-10-methoxy-5-(phenylmelhyl>2,2,4-trimethyl-lH- 
[l]benzopyrano[3 t 4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2 f 2 f 4-trimethyl-5-[l-ethyl-3- 
cyclohexenyl]-lH-[l]benzopyrano[3,4-f]quinoIine, 

(-) (S) 5-cyclopentyl-2 t 5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[ 1 ] benzopyrano [3,4-f]quinoline, 

(+) (R) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2 t 5-dihydro-9-hydroxy-10-methoxy-5-(3-propynyl)-2 t 2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2 t 2 t 4-trimethyl-5-(2-propyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2^ 
[l]benzopyrano[3,4-f]quinoline, 

(±) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2,3,4,5 > 6- 

pentafluorophenyl)-lH-[l]benzopyrano[3 f 4-f]quinoline, 

(+/-) 2 f 5-dihydro-9-hydroxy-10-methoxy-2,2 f 4-trimethyl-5(S)-(3(S)-l- 

hydroxymethylcycIopenten-3-yl)-;H-[l]benzopyrano[3,4-f]quinoUne, 

(+/-) 2 T 5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 

methylcarboxylatecyclopenien-3-yl)-lH-[i]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1 )- 1 H-[ l]benzopyrano[3,4-f]quinoline, 
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(-) (5S,3'R) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3- 
cyclohexeny 1 )- 1 H-[ 1 ] benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-thienyl>lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 
(±)2,5-dihydro-9-hydroxy-10-methoxy-2^ 
[ i]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9'hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-acetoxymethyl-3- 
propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3*S) 2,5-dihydro-9-hydroxy-10-methoxy-2 t 2,4-trimethyl-5-[l-ethyl-3- 
cyclohexeny 1] - 1 H- [ 1 ] benzopyrano [3, 4-f]quinoline, 

2,5-dihydro-9«hydroxy-10-methoxy-2,2,4-trimethyl-5-cyclohexyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5,5- trihydro-9-hydroxy-10-methqxy-2,2^ 

fjquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-hydroxymethyl-3- 

propenyI)-lH-[l]benzopyrano[3,4-f]quinoline, 

methyl 2-[2,5-dihydro-9-hydroxy-L0-methoxy-2,2 f 4-trimethyHH- 

[l]benzopyrano[3,4-f]-5-quinolinyl] acetate, 

(Z) 2 t 5-dihydro-9-hydroxy-I0-methoxy-2,2,4-trimethyl-5-(2-butenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trime^ 
[l]benzopyrano[3,4-f]quinoline, 

(+) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyrano[3,4-f]quinoline r 

(+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'S) 2,5(R)-dihydro-9-hydroxy-10-methoxy-2 T 2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3 f 4-f]quinoIine, 

(+) (5R,3'R) 2,5(R)-dihydro-9-hydroxy-10-methoxy.2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzppyrano[3,4-t]quinoIine t 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 
2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4- f]quinoline, . 
2,5-dihydro-9-hydroxy-10-methoxy 
[l]benzopyrano[3,4-t]quinoline, 

9,10-Dimethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline. 
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940-Dimethoxy-5-[3-cyclohexe^ 

[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9Hnhoxy-5-(3-propenyl)^^ 

[l]benzopyrano[3,4-f]quinoline» 

10-methoxy-9-(3-propenyloxy^ 

[ 1 ]benzopyrano[3,4-f]quinoline, 

10-raethoxy-9-(3-propynyloxy>5^3-propenyl)-2a,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyranb[3,4-fJquinbline f 

2,5-dihydr(>9-acetoxy-10-methoxy-2 t 2Atrimethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

2 f 5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy>10-methoxy-2,2,4- 

trimethyl-5-(2-propenyl>lH-[l]benzopyrano[3.4-f]quinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 

[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-bromo-5-(3-pro^ 

[ l]benzopyrano[3,4-f]quinoline t 

7-bromo-5-[ 1 -methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro- 
lH-[l]benzopyrano[3 f 4-f]quinoiine, 

10-methoxy-9-bromo-5-(3-propenyl)-2 ? 2Atrimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

7>Dibromo-10-methoxy-5-(3-propenyl)-2,2^trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3 ? 4-.f]quinoline, 

7,9-Dibromo-5-[cyelohexen-3-yl]- 10-methoxy-2,2 t 4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-i]quinoline, 

7,9-Dibromo-5-[l-methyl-3<yclohexenyl]-10-methoxy-2,2,4-trimethyl-2,5^ 
dihy dro- 1 H- [ 1 ] benzopy rano [3,4- flquinoline, 

10-methoxy-7-(2-ethenyI)-5-(3-pro^ 

[l]benzopyrano[3,4-f]quinoIine, 

10-methoxy-7-methyl-5-(3-propenyl)-2,2Atrimethyl-lH-2 f 5-d 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-acetyl-5-(3-propenyl)-2,2 t 4-trimethyI-lH-2,5-dihydro- 

[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-methyl-10-methoxy-2^ 

yl)-lH-[l]benzopyrano[3,4-t]qutnoline, 

10-methoxy-7-methyl-9-methyl-5-O^ 

[l]benzopyrano[3,4-i]quinoline, 
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10-chloro-5-(3-propenyl)-2,^ 
flquinoline, 

(+/-) 2,5-dihydro- 10-chloro-2,2,4-trimethyl-5-phenyl- lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro- 10-methoxy-5-(3-(N-methyl-N- 

(carbomethoxyrnethyl)aminocarbonyloxy)ph^ 

[l]benzopyrano[3,4-f]quinoiine, 

2,5-dihydro- 10-methoxy-5-(3-(N-methyl-N-(N- 

methylcarbony l)axninocarbonyloxy)phenyl)-2 t 2,4-trimethy 1- 1 H- 

[ l]benzopyrano[3,4-f]quinoline, 

2 > 5-dihydro-10-methoxy-5-(3-(N-methylaminocarbonyloxy)phenyl)-2,2,4- 
irimelhyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-hydroxyethyl)phenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-methaiiesulfonyloxyethyl)phenyl)-2,2Atrimethyl- 
1 H- [ 1 ] benzopy rano [3,4-f]quinoline , 

2,5-dihydro-10-methoxy-5-(3-(2-methythioethyl)phenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2 ) 5-dihydro-10-methoxy-5-(3-(2-(N,N-dimethylaminocarbonyloxy)ethyl)phenyl)- 
2,2 t 4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-(N f N-dimethylamino)ethyl)phenyl)-2,2 t 4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5rcycIopropyl-2,2,4-irimethyI-lH-[l]benzopyrano[3,4. 
flquinoline, 

2,5-dihydro-10-methoxy-5-ethenyl-2,2,4-trirnethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-phenylethenyI)-2 1 2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3 ,4-f|quinoline, 

2,5-dihydro- 10-methoxy-5-(2-phenylethynyl)-2,2,4-trimethyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

cis 2,5-dihydro- 1 0-methoxy-5-(2-phenylethenyl)-2,2,4- trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-methylpropenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

trans 2,5-dihydro- 10-methoxy-5-(l-cycIohexenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 
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2,5-dihydro-10-(2-furanyl)-5-(3-propenyl^^ 
flquinoline, 

2,5-dihydro-10-cyano-5-(3-propenyIW 
flquinoline, 

2,5-dihydro-10-carboxy-5-(3-propenyl)-2^ 
flquinoline, 

2 t 5-dihydro-10-(2-hydroxyraethyl)-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-fjquinoline, 
2,5-dihydro-10-formyl-5-(3i)ropenyl)-2,^^ 
flquinoline, 

2 t 5-dihydro-10-aminomethyl-5-(3-propenyl)-2,2,4-trimethyl.lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10<methoxymethyl-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-ethenyl-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-ethynyl-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

methyl 2,5-dihydro-5-phenyl-2,2,4-trim^ 
10-carboxylate, 

2,5-dihydro-10-(hydroxymethyl)- 5-phenyl-2,2,4-trimethyl-lH- 
[ 1 jbenzopyrano [3 ,4-f] quinoline, 

2,5-dihydro-10-formyl-5-phenyl-2,2A 
flquinoline, 

2,5-dihydro-10-(methoxymethyl)-5-phenyN^ 
flquinoline, 

2,5-dihydro-10-ethenyl-5-oxo-2,2,4-tri^^ 

5-(3-cyclohexenyl)-2,5-dihydro-10-ethenyl-2,2,4-trimethyMH- 

[l]benzopyrano[3,4-f]quinoline, 

2J-dihydro-10-ethenyl-5-[l-methyl-3-^ 

[l]benzopyrano[3,4-tlquinoline, 

2,5-dihydro-5-(3-propenyl)-10-methyhhio-2,2,4-trimethyl-lH-[l]benzopyra^ 
f]quinoline, 

2>dihydro-5-(3-propenyl)-10-meUiylth^^ 
flquinoline, 

(+/-) 2,5-dihydro-9-(4-acetamidobuum^ 
lH-[l]benzopyrano[3,4-nquinoline, 
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10-(difluoromethoxy)-2,5^dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoUne, 

10-(bromodifluoromethoxy)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoUne, 

10-(broraodifluoromethoxy)-5-phenyl-2,2-dimethyl-4-methylene-2,3,4,5- 
tetrahydro- lH-chromeno[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-((2-fluorophenyl)methyl) 
- lH-[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(5-methylisoxazol-3-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
triraethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(3-methylisoxazol-5-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl-lH-[l]benzopyranot3,4-f)quinoline, 

1 0-methoxy-5-(4,5-dimethyl- 1 ,3-oxazol-2-yI)methyidene-2,5-dihydro-5-phenyl- 
2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(6-chloropyridin-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

10-methoxy-5<pyridin-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-£]quinoUne, 

10-methoxy-5-(but-3-enylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ l]benzopyrano(3,4-f]quinoline, 

10-methoxy-5-(l-methylpropylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-( 1 -butylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl- 1 H- 
[l)benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-3-oxide-5-phenyl-lH-[l]benzopyrano[3,4- 
flquinazoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
flquinazoline, 

2,5-dihydro-10-methoxy-2,2-[spiro(tetrahydro-4-pyranyl)]-4-methyl-5-allyHH- 
[I]benzopyrano[3,4-f]quinoUne, 

2,5-dihydro-10-methoxy-2,2-[spiro(hexyl)]-5-allyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-2,2-diethyl-4-methyl-5-allyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,3,4-tetramethyl-5-allyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 
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2,5-dihydro-10-methoxy-2,2-dimethyl-4-ethyl-5-allyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro- 10-methoxy-2,2,3-trimethyl-5-allyl- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

2-5-(benzylidenyl)-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

Z-5-(2,5-difluorobenzyIidenyl)-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-2^- 
dihydro- [ 1 ]benzopyrano[3,4-f]quinoline, 

Z-5-(3-fluorobenzyUdenyi)-10-chloro-9-hydroxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2-10-chloro-9-hydroxy.5-(2-picolinylidenyl)-2,2,4-trimeihyl-2,5-dihydro-lH. 
[ l]benzopyrano(3,4-f]quinoline, 

Z-9-hydroxy-10-methoxy-5-(2-picolinylidenyl)-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(3,5-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2,2,4- trimethyl-lH-[l]benzopyranoP,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(3,4-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(Z)9-hydroxy-10-methoxy-5-((4-fluorophenyl)methylene)-2,2,4-trimethyl-lH-2,5- . 
dihydro- [ l]benzopyrano[3,4-f]quinoline, 

(Z)-9-hydroxy-10-methoxy-5-([2,3-difluorophenyl]methylene)-2,2,4-triraethyl-lH- 
2,5-dihydro-[ I ] benzopyrano[3 ,4-f]quinoline, 

Z-5-(3-fluorobenzylidenyl)-10-methoxy-9-hydroxy-2,2,4-trimethyl-2,5-dihydro- 
1 H-[ 1 ] benzopyrano[3 ,4-f] quinoline, 

r<?/-(5S,3'R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]-10-chloro-2,2,4- 
trimethy 1-2,5-dihy dro- 1 H- [ 1 ] benzopyrano[3 ,4-f] quinoline, 

9-hydroxy-10-methoxy-5-ethyl-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+/-)2,5-dihydro-9-cyanomethoxy-10-methoxy-2,2,4-trimethyl-5-allyl-lH- 
(l]benzopyrano[3,4-£]quinoline, 

2,5-dihydro-9-(4-N,N-diethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 
triraethyl-5-(2-propenyl)-lH-[l]benzopyrahoP,4-f]quinoline, 

2,5-dihydro-9-(4-N-piperidino-4-oxo-butanoyloxy)-10-meihoxy-2,2,4-trimethyl-5- 
(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N-raorpholino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl- 
5-(2-propenyl)-lH-[l]benzopyranoP,4-f]quinoline, 



-319- 



99/41256 PCT/US99/03127 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 
trimelhyl-5-(3,4,5-trifluorophenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-5-difluorophenylmethyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-(2-thienyl)- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2>dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-cyclopentyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trijnethyl-5-((2-fluorophenyl)methyl) 
-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxyraethyI-10-methoxy-2^,4-trimethyl-5-allyl-lH- 
[ 1 ]benzopyrano[3,4-f]quinoiine, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-( 1 -pentenyl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylcarboxylate- 10-methoxy-2,2,4-trimethyl-5-allyl- 1H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-aUenyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclopenten-3-yl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrand[3,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2,^trimethyl-5-(cyclphexen-3-yl)-lH- 
[ 1 ]benzopyrano[ 3 ,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-raethoxy-2,2,4-trimethyl-5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3(Z)-pentenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-acetoxyphenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

10-difluoromethoxy-5-[[3-(methylthio)methoxy]phenyl]-2,2,4-trimethyl-lH-2,5- 
dihydro- [l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-7-bromo-9-hydroxy-10-chloro-2,2,4-trimethyl-5-allyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-meihoxy-2,2,4-trimethyl-5-(3-hydroxyphenyl)-lH- 
[l]benzopyrano[3,4-f!quinoline. . . 
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2.5-dihydro-9-methylthiomethoxy- 10-raethoxy-2,2,4-trimeihyl-5-(3. 
(methy lthio)methoxyphenyI)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-raethoxy-2,2,4-trimethyl-5-(3- 
(methylthiomethoxy)phenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-chloro-5-(phenylraethylene)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-triraethyl-5-([2-N,N- 

dimethylcarbamoyloxy]phenyl)-lH-[l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro-9-N,N-dimethylcarbamoyloxy-10-methoxy-2,2,4-trimethyl-5-([2-N,N- 

dimethylcarbamoyloxy]phenyl)-lH-[l]benzopyrano(3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-I0<hJoro-2,2^triniethyl-5-ethyl-lH-[l]benzopyrano[3,4- 
£]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-isopropyl-lH- 
[ l]benzopyrano[3,4-f]quinoUne, 

9-hydroxy-10-methoxy-5-(phenylmethylene)-2,2,4-trimethyl-lH-2,5-dihydro- 
[lJbenzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-butyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-9-hydroxy- 1 0-chloro-2,2,4-trimethyl-5-( 1 -thiazol-2-yl)- 1H- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(2-methylpropyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxymethyl-10-chloro-2,2,4-trimethyl-5-allyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-propyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-([3-nuorophenyl]methylene)-2^,4-trimethyl-lH-2,5- 
dihydro- [l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-chloro-5-([2-pyridyl]methylene)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cycIohexen-3-yl]-10-chloro-2,2,4- 
trimethyl-2,5-dihydro- 1 H-[ 1 ] benzopyrano(3,4-flquinoline, 
rel-(5S)-9-hydroxy-5- [(3S)-( 1 -methoxycarbonyI)cyclohexen-3-yl]- 1 0-methoxy- 
2,2.4-trimethyl-2,5-dihydro-lH-[I]benzopyrano(3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,5-dichlorophenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline. 
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(-) (5S,3'S) 2 T 5-dihydro-9-hydroxy-10-chloro-2,2,4-triraethyl-5-(l- 

raelhylcyclohexen-3-yl)-lH-[l]benzopyrano[3 t 4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-chloro-2 f 2,4-trimethyl-5-(l- 

methylcyclohexen-3-y 1)- 1 H-[ 1 ]benzopyrano[3,4~f]quinoline, 

(+) (5R,3*S) 2,5-dihydro-9-hydroxy- 10.chloro-2,2 t 4-trimethyl-5-(l- 

methylcyciohexen-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4.trimethyl-5-(l- 

methylcyclohexen-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, . 

(+/-) 2,5-dihydro-9-(4-N t N«dimethylamino-4-oxo-butanoyloxy)- 10-chloro-2,2,4- 

triraethyl-5-allyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-cyclopentyl- 1H- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-^^ 

trimethyl-5Kl-methylethyl).lH-[I]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-5- 

(phenylmethyl)-2,2,4.trimethyl-lH-[l]benzopyrano[3,4-f]quinoIine f 

2,5-dihydro-9-(4-N t N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 

trimethyI-5-(2-thienyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethyIaminobut^^ 

(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2,2,4- 

trimethyl-lH-2,5-dihydro- [l]benzopyrano[3,4-f]quinoline, 

(+/-) 2 T 5-dihydro-9-(3-acetamido-propanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 

allyl-lH-f^benzopyrano^^-flquinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-chloro-t2,4-trimethyl-5-benzyl-lH- 
[l]benzopyrano[3,4-f]quinoline f 

9-hydroxy.l0-methoxy-5-(phenylmethylene)-2,2Atrimethyl-lH-2,5-dihydro- 

[l]benzopyrano[3,4-flquinoIine, 

9Kdimethylaminothiocarbonyl)-oxy^ 

lH-2,5-dihydro- [l]benzopyrano[3,4-f]quinoline, 

(+/•) 2,5-dihydro-9-(N-carbamoyl-2-aminoacetoxy)-10-methoxy-2,2 f 4-trimethyl-5- 
allyHH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2^-dihydro-9-(4-ethoxy-4-oxo-butoxy)-10-methoxy-2,2,4-trimethyl-5-allyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-djhydro-9-(4-oxo-pentanoyloxy)- 10-methoxy-2,2 ,4-trimethyl-5-alIyl- 1H- 
[ 1 ]benzopyrano[3 ,4-fjquinoline, 
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2,5-dihydro-9-hydroxy-10-chlo^ 
[l]benzopyrano[3,4-fJquinoline, 

2,5-dihydro-9-methylthiomethoxy- 1 0-methoxy-2,2,4-trimethyl-5-allyl- 1H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-diethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4- 
trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-(4-N t N-dimethylamino-4-6xo-pentanoyloxy)-10-methoxy-2,2 f 4- 

trimethyl-5-(2-propenyl)-lH-[L]benzopyrano[3,4-.f]quinoline, 

2,5-dihydro-9-(4-N-piperidino^-oxo-pentanoylox^ 

(2-propenyl)-lH«[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N-moiphoUno^-oxo-pentanoylox 

5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5-dihydro-9-(4-N,N-dime thy laraino-4-oxo-butanoy loxy)- 1 0-methoxy-2,2,4- 
trimethyl-5(S)-(3(SH-cyclopenten-3-yl>^ 

10-methoxy-9-(allylaminocarbonyl)oxy-5-(3-propenyl)-2,2,4-trim 
dihydro- [l]benzopyrano[3,4-f]quinoline, 
10-methoxy-9-(cyclohexylamin^ 
2 t 5-dihydro-[l]benzopyrano[3,4-f]quinoline t 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-to^^ 
[l]benzopyrano[3,4-f]quinoline, and 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trime%^ 
lH-[l]benzopyran.o[3,4-f]quinoline. 

A method of selectively modulating the activation, repression, agonism, and 
antagonism effects of the glucocorticoid receptor in a mammal comprising 
administering an effective amount of a compound of Claim 1. 
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36. A method of treating inflammation and immune, autoimmune and inflammatory 

diseases in a mammal comprising administering an effective amount of a compound 
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